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Abstract

Continuously changing climate and availability of different rice genotypes
make it necessary to find optimum time of sowing as well as suitable variety
for cultivation to get maximum productivity under a specific set of climatic
conditions. A field study was carried out to search out the suitable rice trans-
planting time for four different coarse genotypes under the semi-arid envi-
ronment of Faisalabad. The experiment was conducted at Agronomic Re-
search Area, University of Agriculture, Faisalabad and was laid out in rando-
mized complete block design (RCBD) with split plot arrangement keeping
transplanting time in main plots while rice genotypes in subplots. Variability
among treatments was measured by Fisher’'s ANOVA (P < 5%) and LSD test
was applied to compare the differences among treatments’ means. The
ANOVA indicated statistically significant differences among genotypes as well
as transplanting dates irrespective of all studied traits while interactive effects
of both were found to be non-significant. NIBGE-1 performed best with
maximum paddy yield of 6.05 t/ha while KSK-434 performed poor with paddy
yield of 2.78 t/ha. Increased paddy yield and yield related parameters of all
rice genotypes were recorded where transplantation was done on 25" of June.
Generally, paddy yield decreased with delaying the transplanting time. The
results suggested that NIBGE-1 can perform better under the semi-arid condi-
tions of Faisalabad and last week of June might be the optimum time for nur-
sery transplantation. It can also be further elucidated that late transplanting

DOI: 10.4236/as.2018.91006

Jan. 17,2018 69

Agricultural Sciences


http://www.scirp.org/journal/as
https://doi.org/10.4236/as.2018.91006
http://www.scirp.org
https://doi.org/10.4236/as.2018.91006
http://creativecommons.org/licenses/by/4.0/

M. A. Tahir et al.

causes yield reduction which could not be recommended among farmers.
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1. Introduction

Rice (Oryza sativa L.) is the major crop in after wheat that feeds about half of the
world and its share of Asian countries is 75% in total global rice production [1].
Rice covers about 150 million hectares of land [2]. In Asia, it is the main dietary
item of 3.5 billion people [3]. Therefore, increase in population will require 70
percent more rice in 2025 than it is consumed today [4]. Asia produces and
consumes a huge part (90%) of world’s rice [5]. Production of high quality bas-
mati rice with good aroma achieves the domestic demand and also for exports
[6]. Pakistan earned US$ 1.53 billion in rice exports and it contributes 3.2% in
the value addition in agriculture and 0.7% of GDP [7]. Every day increasing ur-
banization and population in cities and villages increases the demand and con-
sumption of rice worldwide [8].

Among the different factors that are involved in decreasing the actual eco-
nomic return than the potential of that genotype, less application of input, im-
proper and poor management practices for obtaining economic yield such as
lower plant population, defective application strategies and time of fertilizer and
sowing time are the most imperative [9]. The age of seedling to be transplanted
from nursery to field is one of the factors because early or late transplanting may
face various types of a-biotic stresses. Rice plants require optimal temperature
for anthesis, panicle emergence, panicle exertion from flag leaf sheath, maturity
and almost all these phenological measures are highly influenced by the trans-
planting date and age of seedling [10].

Time of transplanting also influences grain yield and a decline in rice yield
was reported by delayed transplanting [11]. The optimum sowing date in direct
seeded rice (DSR) plays a critical role due to three major reasons: improved ve-
getative growth, mitigation of low temperature stress and improved grain filling
[12]. Early transplanting in rice increased tillering, plant height, grain weight
and yield due to prolonged vegetative growth period [13]. Khakwani [14] also
determined that rice transplanted from nursery to field at young seedling stages
improves paddy yield, increases plant height and more grain straw ratio so, early
transplanting is the only way to improve grain yield.

Bashir et al [3] suggested that for coarse rice varieties the optimum sowing
date is the key factor for getting maximum net income and yield as well as delay
in sowing gradually reduces the yield. The present study was carried out to find

the suitable time for transplanting of course rice from nursery to field under the
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semi-arid situation and to evaluate the best performing genotypes for future

recommendations.

2. Materials and Methods

2.1. Experimental Site, Design and Treatments

Purposed study was conducted in field at the Agronomic Research Area, Uni-
versity of Agriculture, Faisalabad, during Kharif season 2015 to evaluate the
feasible transplanting time under conditions of Faisalabad for the coarse rice
transplantation. The experiment was laid out in randomized complete block de-
sign (RCBD) in split plot arrangement having three replications. Net size of ex-
perimental unit was 2.25 m X 4 m and seedlings were planted at 22.5 cm row to
row and plant to plant distance. The experiment was comprised of two factors:
main plot factor was transplanting dates as 25" of June, 10" of July, 25" of July
and 10™ of August while the second factor was coarse rice genotypes as KSK-434,
KSK-133, NIBGE-1 and NIBGE-2.

2.2. Fertilization, Irrigation and Nursery Raising

Fertilizer was applied at (125:75:65 kg/ha N:P:K) using urea, diammonium
phosphate (DAP) and sulphate of potash (SOP) as a source of fertilizer. Whole
quantity of DAP, SOP and 1/3 of Urea were applied at the time of transplanting
and remaining two doses of nitrogen were applied at two critical stages ie. til-
lering and panicle initiation. Recommended dose of Zinc @ 12.5 kg/ha in the
form of ZnSO, was applied 20 days after transplanting. Total 16 irrigations (each
of 4-acre inch depth) were applied, at seedling stage 5 - 6 cm water depth and at
lateral stages 3 cm depth of water were maintained in the experimental field.
Keeping in mind four different transplanting dates, four nurseries of rice were
sown which were transplanted at the seedling stage of 30 days. Manual one
month old rice seedlings were transplanted in 4th week of June to the 2nd week
of August with an interval of 15 days. Nursery was transplanted in standing wa-
ter conditions to avoid seedling mortality and for successful seedling establish-
ment. The missing hills were replanted within a week after transplanting. While,
other factor like nutrient status of experimental plot was homogeneous. Weather

data of the crop growth period is represented in Figure 1.

2.3. Data Collection and Analysis

An area of 1 m” (two replicates from each plot) was selected randomly from each
plot and total number of tillers, total number of productive tillers and number of
non-productive tillers were counted manually at the time of harvest maturity.
The data were recorded from selected plants regarding plant height (cm), panicle
length (cm) and branches/panicles was measured and then averaged. Data re-
garding 1000-kernel weight (g) from each treatment was recorded in grams us-

ing an automatic electric balance. The biological yield (t/ha) of each experimental
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Figure 1. Maximum and minimum temperature (°C), Rainfall (mm) and Relative hu-
midity (%) over the growing period of rice.

unit was weighed after harvesting the crop. After harvesting and threshing the
clean rough (paddy) rice was air dried, bulked and weighed to record the kernel
yield (t/ha). The harvest index was calculated as the ratio of grain yield to total
(above ground) biological yield using the formula: HI = Economic yield/Biological
yield x 100. Data collected was analyzed Fishers’ analysis of variance and treat-

ments means were compared by LSD test at probability level of 5% [15].

3. Results

Fisher’s analysis of variance of data recorded revealed statistically significant
variations among the transplanting time for all measured parameters but
non-significant for biological yield. The variation among the coarse rice geno-
types was also statistically significant for all measured parameters but
non-significant for harvest index. However, interaction between transplanting
time and coarse rice genotypes was found statistically non-significant. The re-
sults showed that plant height decreased as transplanting time prolonged among
all rice genotypes. The maximum plant height (76.95 cm) was observed in first
transplanting date (25" of June) (Table 1). However, it remained statistically at
par with all other transplanting dates except last one which was 10" of August.
The minimum plant height (73.20 cm) was noted in those plots that were trans-
planted on 10" of August (Table 1). The maximum plant height (80.05 cm) was
recorded by NIBGE-1 cultivar and it remained statistically at par with NIBGE-2
and KSK-133. However, the minimum plant height (71.43 cm) was noted in
KSK-434 (Table 1).

Non-productive tillers significantly increased with delay in transplanting.
The maximum number of tillers (324.92) and productive tillers (293.83)/m’
were observed in third transplanting date (25" of July) (Table 1). However, it
remained statistically at par with 10™ of August transplanting date. The mini-
mum tillers (265.83) and productive tillers (240.50)/m* were noted in those

plots that were transplanted on 25" of June and it was statistically similar with
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Table 1. Effect of different sowing dates on the yield and productivity of various coarse rice genotypes under semi-arid conditions
of Faisalabad.

Plant Total Productive Non-productive Branches/ Panicle 1000-kernel Paddy Biological Harvest

Treatments height tillers tillers tillers panical length weight yield yield index
(cm) (/m?) (/m?) (/m?) (count) (cm) (g) (t/ha) (t/ha) (%)
25% of
76.95a 265.83b  240.50 b 25.33d 14.75a 20.63a 94.85a 4.55a 16.75 3548 a
June
10" of
A 76.23ab 272.08b 244.00b 28.08 ¢ 1391ab 19.63b 91.58 b 4.36b 16.46 3450 a
Transplanting  July
time 25" of
74.55ab 32492 a 293.83 a 31.08b 12.83b 19.38 ¢ 88.54 ¢ 420 c 16.04 34.50 a
July
10t of
A 73.02b 305.50 ab 270.00 ab 35.50 a 11.25¢ 18.88d 86.12d 3.52d 15.78 31.90 b
ug
LSD value 3.57 43.97 43.69 0.90 1.43 0.24 1.82 0.24 NS 1.35
KSK-434 71.43c¢ 253.75c¢ 217.83 ¢ 3591 a 1091d 15.50d 74.23d 2.78d 11.69c¢ 30.68
Rice KSK-133 73.53bc 274.08 bc 244.50 bc 29.58 b 12.25¢ 17.75 ¢ 83.67 ¢ 320c 12.15c¢ 31.62
genotypes  NIBGE-1 80.05a 337.50a 31242a 29.41b 16.00a 19.30b 109 a 6.05a 26.6la 3929
NIBGE-2 75.7b 303.00ab 273.58 ab 25.08 ¢ 13.58b 2598a 93.88 b 4.60b 14.58d 34.79
LSD value 3.48 40.03 39.01 2.78 0.79 1.03 3.11 0.41 2.37 NS
Interaction Non-significant

Values sharing the different letters differ significantly at 7< 0.05, NS = Non-Significant.

second transplanting date (10" of July) (Table 1). The maximum number of
non-productive tillers (35.50)/m? was observed in fourth transplanting date (10™
of August) followed by 25" of July transplanting date which gave 31.08
non-productive tillers (Table 1). The least numbers of non-productive tillers
(25.33)/m” were noted in those plots that were transplanted on 25" of June
(Table 1). The maximum tillers (337.50) and productive tillers (312.42)/m* were
recorded by NIBGE-1 cultivar and it remained statistically at par with NIBGE-2.
However, the minimum tillers (253.75) and productive tillers (217.83)/m?> were
noticed in KSK-434 (Table 1). The maximum non-productive tillers (35.91)/m’
were recorded in KSK-434 cultivar followed by KSK-133 and the minimum
non-productive tillers (25.08)/m? were noticed in NIBGE-2 cultivar (Table 1).
The number of branches/panicle, panicle length decreased as the transplant-
ing time prolonged. The maximum number of branches/panicle (14.75) and pa-
nicle length (20.63 cm) were observed in first transplanting date (25" of June)
followed by transplanting time of 10™ of July (Table 1). However, the number of
branches/panicle in 25" of June and 10™ of July were statistically at par. The
lowest numbers of branches/panicle (11.25) and panicle length (18.88 cm) were
noted in those plots that were transplanted on 10® of August (Table 1). The
maximum branches/panicle (16.00) were recorded by NIBGE-1 cultivar followed
by NIBGE-2 and the minimum branches/panicle (10.91) were noticed in
KSK-434 cultivar. The maximum panicle length (25.98 cm) was recorded by
NIBGE-2 cultivar followed by NIBGE-1 while the minimum panicle length
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(15.50 cm) was seen in KSK-434 cultivar (Table 1).

The paddy yield and grain weight decreased significantly as transplanting time
delayed. The maximum paddy yield (4.55 t/ha) and 1000-kernel weight (94.85 g)
was observed in first transplanting date (25" of June) followed by transplanting
on 10" of July (Table 1). The minimum paddy yield (3.52 t/ha) and 1000-kernel
weight (86.12 g) observed in those plots that were transplanted on 10" of Au-
gust. Harvest index also decreased as transplanting prolonged. The maximum
harvest index (35.48%) was observed in first transplanting date (25" of June) and
it remained statistically at par with other transplanting dates except last one (10™
of August) (Table 1). The minimum harvest index (31.90%) was observed in
those plots that were transplanted on 10™ of August (Table 1). Statistically sig-
nificant variation was recorded among the biological yield of different rice ge-
notypes but the harvest index was not significantly varied. The maximum
1000-kernel weight (109 g) was recorded in NIBGE-1 cultivar followed by
NIBGE-2 (Table 1). However, the minimum 1000-kernel weight (74.23 g) was
noticed in KSK-434 cultivar. Among the genotypes, the maximum paddy yield
(6.05 t/ha) and biological yield (26.61 t/ha) was recorded by NIBGE-1 cultivar
followed by NIBGE-2 (Table 1). However, the minimum paddy yield (2.78 t/ha)
and biological yield (11.69 t/ha) was noticed in KSK-434 cultivar. However, the
minimum biological yield (11.69 t/ha) in KSK-434 cultivar remained statistically
at par with KSK-133 (Table 1).

4. Discussion

In the current study, it is obvious that transplanting times have influenced the
most of yield contributing components of coarse rice genotypes, substantially.
Among transplanting dates, June 25" planted crop produced higher 1000-kernel
weight and paddy yield. While in the case of genotypes, NIBGE-1 performed
better under agro-climatic conditions of Faisalabad. From the analysis of data, it
is recommended that NIBGE-1 as coarse rice cultivar should be planted in end
of June in order to obtain higher productivity under semi-arid environment of
Faisalabad.

The genetic makeup of NIBGE-1 cultivar might have assisted it to perform
well as compared to other cultivars. The possible reason for the difference in
plant height in rice genotypes is genetic makeup. This result is in line with those
reported by Ameen ef al [16] who reported significant difference in rice height
due to different rice genotypes. However, interactive effect of transplanting dates
and rice genotypes on plant height was statistically not similar. Plant height is a
function of combined effects of genetic makeup of a plant, seed vigor, soil nu-
trient status and ecological conditions. Similarly, other possible reason for de-
creased in plant height is that average of minimum and maximum temperature
predominant during seedling growth stage increased with delay in nursery sow-
ing. Baloch ef al [17] and Safdar et al [18] also observed increased in total

number of tillers and productive tiller/m* with delay in transplanting time from
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month of June. Higher total and productive tillers with delay in transplanting
might be due to comparatively low temperature, high rainfall and humidity. The
plants of late transplanted rice faced temperature free conditions during seedling
stage however, high temperature stress during reproductive phase. So, this is the
possible reason for increase in non-productive tiller/m® with delay in trans-
planting. The tillering potential of rice is being controlled by specific genes,
hormones and environmental conditions [19]. Li et a/ [20] identified first gene
responsible for tillering in rice no italic MOCI. The possible reason of higher
production of tiller by NIBGE-1 is the result of over expression of tillering con-
trolling gene (MOC1) under a favorable environment. Similarly, lower tiller/m?
in KSK-434 are related with less expression of MOC1 due to presence of plant
inhibitors of this gene. Branches/panicle® and panicle length are genetic charac-
ters but also influenced by environmental factors. Delay in transplanting would
decrease the length of growing season which ultimately resulted in reduction of
branches/panicle and panicle length [18]. Likewise, late transplanted rice con-
fronted temperature stress free conditions during early seedling stage but high
temperature stress during reproductive phase. This is also a possible reason of
decrease in branches/panicle and panicle length with delay in transplanting time.
The 1000-seed weight is a very important trait for determining the grain yield of
the crop. The 1000-kernel weight in rice is a genetic controlled trait and varie-
ty-specific attribute [21] and least influenced by environment [17]. Maximum
grain weight was produced by rice seedlings that were transplanted on 15" of
July [14]. The early transplanted rice produced more photosynthates due to
more interception of radiations and resultantly more accumulation of assimi-
lates in kernels/grains gave heavier grains and high paddy yield. However, delay
in transplanting would decrease the length of growing season which ultimately
resulted in reduction of paddy yield due to lower production assimilates. Like-
wise, late transplanted rice confronted temperature stress free conditions during
early seedling stage but high temperature stress during reproductive phase. This
high temperature during reproductive phase shortened the grain filling period so
that low paddy yield was resulted. Numerous transplanting dates and nitrogen
levels significantly influences the yield and yield-contributing traits. Optimum
transplanting date approximately enhanced greater than 10 t/ha paddy yields
[22]. Early transplanted rice utilized the resources efficiently and produced high
economic and biological yield ultimately higher harvest index. Harvest index
was significantly affected by transplanting dates and varieties [23]. Enhanced
grain and straw ratio is might be due to the healthier and optimum plant popu-
lation, plant height, augmented crop growth rate (CGR) and net assimilation
rate (NAR) which finally enhanced harvest index. In contrast, harvest index in
rice was not significantly affected by planting date as reported by Soleymani and
Shahrajabian, [24]. The difference in paddy yield of rice genotypes might be at-
tributed with comparatively high genetic potential of NIBGE-1 cultivar. This

cultivar also produced more yield contributing components and resultantly,
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higher paddy yield was observed. Total biomass production and its dispersal
between grain and straw yield is a concern for the appraisal of crop performance.
It mainly depends on crop growth rate of a crop which regulates the maturity

timing of the crop [25].

5. Conclusion

In nut shell, delayed sowing and transplanting of rice hampered the rice panicle
length, test weight and yield significantly. Last week of June is optimum for
transplanting coarse rice varieties. While using newly approved varieties with
high yield genetic potential like NIBGE-1 cultivar enhances yield and profitabil-

ity under conventional rice production system of rice.
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