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Investigation Some Agronomical Traits of Rice under Different Transplanting Dates,
Planting Spaces and Nitrogen Fertilization Levels in North of Iran
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Abstract: In order to mvestigating effects of transplanting date, planting space and mtrogen fertilization on
some agronomical traits such as panicle length, flag leaf characters (flag leaf chlorophyll, flag leat angle and flag
leaf area) and grain yield of rice, a field experiment was carried out in split plot factorial in basis of Randomized
Completely Block Design with three replications i 2008. Main factor was transplanting date mn three levels
(Including May 2, May 12, May 22) and sub factors were planting spaces and amount of nitrogen fertilizer
(Including 16 * 30cm, 20 x 20cm, 25 x 25cm and 92, 115 and 138 kg N ha™" respectively). Results showed that
nitrogen fertilization levels had significant effect on flag leaf area, flag leaf angle, panicle length and gramn yield.
Interaction effect of planting space and nitrogen fertilization had significant effect on panicle length (P<0.01).
mteraction effect of transplanting date and mtrogen fertilization had significant on flag leaf angle. Flag leaf
angle would be influenced significantly by interaction of transplanting date, planting spaces and nitrogen
fertilization level. According to this research. transplanting date at May 12, 20x20cm planting space and use
of 138 kg N ha™' for the best performance of agronomical attributes were recommended.
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INTRODUCTION developed from seeding date studies conducted with tall
Long-season cultivars that are no longer grown [7,10].
World r1ice production must increase by  There have been extensive studies on the relationships

approximately 1% annually to meet the growing demand
for food that will result from population growth and
economic development [1]. Most of this increase has to
come from greater yields on existing cropland to avoid
existing cropland to avoid environmental degradation,
destruction of natural ecosystems and loss of
biodiversity [2,3]. Rice 1s vital to more than half of the
world population. It 13 most important food gram n
the diets of hundreds of millions of Asians, Africans
and Latin Americans living in the tropics and subtropics
[4]. Studies investigating the effect of seeding date on
rice (Oryza sativa L) grain yields have been sporadically
conducted since the 1930 [5-10]. Some reports showed
that rice grain vields declined as seeding date was
delayed and that very short-season cultivars did not
always produce higher grain yields than midseason
cultivars when seeded late [8]. Current seeding-date
recommendations for rice use guidelines that were

between yield and plant density in rice under nonstressed
conditions. The relationship varied with different planting
systems in rice production In transplanted cultural
systems, maximum grain yield can be reached at a plant
density of about 200 plant m? [11,12]. A compensatory
relationship between vield components and plant density
has been observed. It was shown that pamcle density
significantly of seeding
densities, while filled spikelets per panicle were reduced

increased with imcreases

significantly [13-15]. Tillers per plant and spikelets per
panicle increased with decreases of plant density in
direct-seeded rice [16]. Proper amount and timing of
nitrogen application reduces the loss of nitrogen in rice
field from its efficient utilization point of view. Leaf Area
Index and CGR are the growth attributes most closely
related to the genotypic yield variation [17] and were
affected by fertilizers sepecially nitrogenous fertilizers
[18]. Seeding date primarily influences the length of the
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vegetative growth period of rice and early seeded rice
requiring a greater number of days to accumulate the same
mumber of degree-day units compared with later seeded
rice [19]. The tine between seeding and seedling
emergence decreases as seeding date is delayed and soil
and air temperature mcrease [20]. Siumilarly, the time
between seedling emergence and heading declines as
seeding date is delayed, but the accumulated number of
growing degree-day units remains relatively [19]. Leaf N
content can be estimated non-destructively with a
chlorophyll meter (SPAD) or leaf color chart (LCC) [21,22].
Most studies on improving fertilizer-N management
were conducted using only one variety [23]. Some
results suggested that flag leaf area could be choosed as
a factor for increase rice grain yield [24]. Between flag leaf
angle and photosynthesis material translocation and
spikelets fertility increases had a positive correlation [25].
chlorophyll meter 1s a simple and fast method for
determined rice flag leaf chlorophyll [22]. The objective of
this study was to observe effectiveness of transplanting
date, planting space and mtrogen fertilization levels on
flag leaf area, flag leaf angle, flag leaf chlorophyll, panicle
length and grain yield of rice.

MATERIALS AND METHODS

The experiment was conducted at Rice Research
Institute of Iran Deputy of Mazandaran {(Amol) located
in North of Tran (52° 22' N, 36° 2&8' E, altitude 28 m) in
2008. Experiment was laid out in split plot factorial in
basis of Randomized Completely Block Design with
three replications. The plot size was 10 m® (2.5 = 4 cm).
Main factor was transplanting date m tlree levels
(Tncluding May 2, May 12, May 22) and sub factors were
planting spaces and amount of mtrogen fertilizer
(Tncluding 16 = 30¢m, 20 x 20cm, 25 x 25cm and 92, 115
and 138 kg N ha™ respectively). All plots received 100 kg
P,O, ha™ and 100 kg K,O ha™ before transplanting. The
nitrogen fertilizer in the form of wea was applied at
the rate of 92 kg Nha™', 115 kg N ha™' and 138kg N ha™'
intwo split doeses. Half of nitrogen fertilizer was applied
before transplanting while the remaiming quantity applied
as a top dressing in the maxmmum tillering stage. Standard
cultural practices were carried out until the crop was
mature. Some traits like flag leaf area; flag leaf angle; flag
leaf chlorophyll; panicle length and grain yield were
measured. Five hills (excluding border hills) were
randomly selected from each plot in flowering stage for
measuring the flag leafs angle, flag leafs area and
chlorophyll. Leaf Area Meter was used for determme of

flag leaves area. For measuring chlorophyll of flag leaves,
Chlorophyll Meter (SDAD) were used. Ten panicles
(excluding border panicles) were randomly selected from
each plot prior to harvest for measure pamcle length.
Grain yield was determined from harvest area of 5 m*
adjusting to 14% moisture content. All variable tests were
done using the Statically Analysis System (SAS, Institute,
1996) [26] and mean values were compared by Duncan
Multiple Rang Test (DMRT).

RESULTS

Flag Leaf Characters: Results showed that among
treatments, nitrogen fertilization amount had sigmificant
effect on flag leaf angle at 1% probability level also
interaction effect of transplanting date and nitrogen
fertilization had significant effect on flag leaf angle at
5% probability level (Table 1). Interaction effect of
transplanting date and planting space and nitrogen
fertilization had significant effect on flag leaf angle at 1%
probability level (Tablel). Simple mean camparision
results showed that in different levels of nitrogen fertilizer,
the most flag leaf angle from stem (34.89) was produced in
use of 92 kg N ha™" and the least flag leaf angle from stem
{27.38) was obtained in use of 138 kg N ha™ (Figure 1).
Interaction effect of transplanting date and planting space
showed that the most flag leaf angle (34.49) were obtained
in May 22 transplanting date i case of 25cmx25cm
planting space while the least flag leaf angle (24.72) were
produced m May 12 transplanting date and 25cm*25¢m
planting space (Table 2). Results of interaction effect of
transplanting date and nitrogen fertilization showed that
the most flag leaf angle from stem (35.39) was produced in
May 2 transplanting date in 92 kg N ha™' nitrogen
fertilization and the least flag leaf angle (26.83) from stem
was obtained in May 22 transplanting date in case of
138 kg N ha™" nitrogen fertilization (Table 3). Interaction
effect of planting space and nitrogen fertilization showed
that the most flag leaf angle from stem (37.78) were
obtained in 25cm*25¢m planting space in 92 kg N ha™
and the least flag leaf angle from stem (25.93) were
produced in 25cm*25cm planting space in use of
138 kg N ha™" nitrogen fertilization(Table 4). Interaction
effect of transplanting date, planting space and nitrogen
fertilization showed that the most flag leaf angle from
stem (48.5) was obtained in May 22 transplanting date, in
25cm»*25cm planting space in case of 92 kg N ha™
nitrogen fertilization and the least flag leaf angle from
stem (21.66) was obtained in May 12 transplanting date in
20cm>20cm planting space in case of 138 kg N ha™
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Source of Variation df Flag leaf area Flag leaf angle Flag leaf chlorophyll Panicle length Grain yield
Rep 2 ns ns ns ns ns
1TD 2 ns ns ns ns ns
Error (a) 4 0.012 45.22 110.06 0.54 0.62
1PS 2 ns ns ns ns ns
™ 2 o o ns o *
PSxN 4 ns ns ns ok ns
TD=PSs 4 ns ns ns ns ns
TD=N 4 ns * ns ns ns
TD=PS=N 8 ns ok ns ns ns
Total Error 48 0.018 23.5 832 37.07 1.01
CV (%) 22.58 1632 879 3.03 12,12
1. TD, PS, N=transplanting date, planting spaces and nitrogen fertilizer respectively.
ns, *,#% = non significant, significant at 0.05 and 0.01 probability level respectively.
Table 2: Interaction effect of transplanting date and planting space on agronomical parameters of rice promising line (IR6874).
Transplanting date  Planting Space Flag leat area (m*) Flag leaf angle( ® ) Flag leaf chlorophyll ~ Panicle length (cm)  Grain yield t ha™
May 2 16 % 30 0.59 ab 30.78 ab 28.78b 28.98b 8.05 abe
20 % 20 0.6la 29bce 28.67b 28.74 b 865a
25 % 25 00.53 ab 32.28ab 29.43 ab 28.79b 7.73¢cd
May 12 16 x 30 0.58 ab 30.72 ab 35.87 ab 2051 a 8.1 abc
20 % 20 0.50b 28.55bc 34.43 ab 28.78 b 8.49 ab
25 % 25 0.50b 24.72¢ 37.05a 29.19 ab 8.21 abe
May 22 16 x 30 0.51b 33.72ab 35.81 ab 20.58a T6dcd
20 x 20 0.56 ab 32.11 ab 3734 a 28.72b T.92be
25 x 25 0.53 ab 34.49 37a 2871 b T.08d

Table 3: Interction effect of transplanting date and nitrogen on agronomical parameters of rice promising line (IR6874)

Transplanting date ~ Nitrogen (kg ha™!)  Flag leaf area (m®)  Flag leaf angle { °) Flag leaf chlorophyll  Panicle length (cm)  Grainyield(tha™)
May 2 92 0.48bc 35.39ab 27.59¢ 28.07d 7.78 be
115 0.56 be 29.5 cd 29.92 abe 29.33 ab 848a
138 0.71a 27.17d 29.37 be 29.06 b 838 abc
May 12 92 047 ¢ 29.28 cd 35.87ab 28.24d 7.8bc
115 0.53 be 27.1d 36.19ab 2942 ab 8.37ab
138 0.57b 27.89d 378a 29.23 b 873a
May 22 92 0.51 be 40.00a 35.3 abe 2841 cd 7124
115 0.54 be 33.22be 36.41 ab 28.97 be T66cd
138 0.54 be 33.22be 36.41 ab 2082a T66cd
Means with similar letters in each colurmm are not significantly different at the 0.05 probability level according to DMRT.
Table 4: Interction effect of planting space and nitrogen on agronomical parameters of rice promising line (TR6874).
Planting spaces (cm) Nitrogen (kg ha™!)  Flag leaf area Flag leaf angle (°) Flag leaf chlorophyll  Panicle length (cm)  Gran yield(tha™)
16%30 9 0.50 be 34.11 ab 339l a 2879 ¢ 7.33 be
115 0.55b 31.9 bed 3413 a 2001 ¢ 8.29a
138 0.65a 29.22bede 3241 a 29.72 ab 8.18a
20%20 92 0.52be 32.78 abc 324a 27.07d 837a
115 0.55b 29.89 bede 3471 a 29.19 be 825a
138 0.58 ab 27.00de 3333a 2098 a 825a
25%25 9 045 ¢ 37.78a 33.55a 2886 ¢ 6.8¢
115 0.53 be 27.78 cde 34.87a 2872 ¢ 7.88 ab
138 0.59 ab 2593 e 3507a 29.21 be 8.14a

Means with similar letters in each column are not significantty different at the 0.05 probability level according to DMRT.
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Table 5: Interction effect of transplanting date and planting space and nitrogen on agronomical parameters of rice promising line (TR6874)

Transplanting  Planting Nitrogen Fertilizer Flag Leaf’ Flag leaf Flag leaf Panicle Grain yield
date space (kgha™) Area (%) angle () chlorophyll length (cm) (tha™)
May 2 16cm=30cm a2 0.53 ef 31 efghi 30.70 abede 28.74 efgh 7.66 efg
May 2 16cm=30cm 115 0.53 ef 31.5 defghi 27.66 de 28.62 efgh 8.24 cdef
May 2 16cm=30cm 138 0.78a 29.83 fohij 27.96 cde 2941 cdef 5.25 cdef
May 2 20cm*20cm 92 0.50fg 34 defgh 25e 26961 8.82 abc
May 2 20cm*20cm 115 0.62 bede 26.33 ij 30.16 abede 30460 9.01 ab
May 2 20cm*20cm 138 0.67b 26.66 ij 30.83 abede 28.77 defgh 8.12 cdefg
May 2 25emx25cm 92 0.42 gh 41.16 be 27.06 de 28.49 fgh 6.84ij
May 2 25¢cm*25cm 115 0.52 efg 30.66 efghij 31.93 abede 28.88 defgh 8.18 cdef
May 2 25¢cm*25cm 138 0.66 be 251j 29.30bcede 28.98 defg 8.18 cdef
May 12 16cm=30cm a2 0.54 ef 36 cdef 35.46 abed 29.4 cdef 7.65 efgh
May 12 16cm>=30cm 115 0.55 def 26.83 hij 3713 ab 28.86 defgh 8.31 bedef
May 12 16cm=30cm 138 0.64 bed 29.33 ghij 35 abed 30.27 abe 8.34 bede
May 12 20cm>20cm 92 0.49 fgh 28.16 hij 34.93 abed 26.281i 7.98 defgh
May 12 20cmx20cm 115 0.49 fgh 32 defghi 35.1 abed 29.42 cdef 8.32 bedef
May 12 20cm>20cm 138 0.51 fg 21.66 j 33.26 abede 30.63a 9.18a
May 12 25emx25cm 92 0.39h 23.66] 37.24b 29.04 defz 7.77 efzh
May 12 25¢cm*25cm 115 0.53 ef 25.51j 36.33 abed 28.76 efgh 8.19 cdef
May 12 25¢cm*25cm 138 0.57 cdef 28.83 hij 37.63ab 29.78 abed 8.66 abed
May 22 16cm>30cm 92 0.43 gh 35.33 cdefg 35.56 abed 28.22 ghi 6.681j
May 22 16cm>30cm 115 0.57 cdef 3733 c¢d 37.6ab 29.55bcede 8.3 bedef
May 22 16cm=*30cm 138 0.53 ef 28.50 hij 33.26 abed 29.47 bedef 7.93 defgh
May 22 20cmx20cm a2 0.58 bedef 36.16 cde 37.26 ab 27.96 hi 8.31 bedef
May 22 20cmx20cm 115 0.52efg 31.33 defghi 38.86a 28.81 defgh 7.41 gh
May 22 20cmx20cm 138 0.57 cdet 28.83 hij 35.90 abed 29.36 cdef 8.05defg
May 22 25cm=25cm a2 0.53 ef 18.5a 36.40 abed 29.04 defg 6.38]
May 22 25cmx>25cm 115 0.54 ef 31 efghi 36.93 abe 29.52 fgh 7.28 hi
May 22 25cmx>25cm 138 0.53 ef 23.96 ij 37.66 ab 28.86 defgh 7.56 fgh
Means with similar letters in each columm are not significantly different at the 0.05 probability level according to DMRT

m Flag leaf angle 1. m Flag leaf
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Fig. 1. Simple mean comparision of flag leaf angle in

different nitrogen fertilizer Levels

nitrogen fertilization (Table 5). Results showed that
Nitrogen fertilization had significant effect on flag leaf
area at 1% probability level (Table 1). Simple mean
comparision of flag leat morphophysiological characters
showed that the most (0.60 m*) and least (0.49 m?) flag
leaf area were produced in use of 138 and 92 kg N ha™
respectively (Figure 2). Interaction effect of transplanting
date and planting spaces showed that the most flag leaf
area (0.61m”) was produced in May 2 transplanting date in
20cm=20cm planting space while the least flag leaf area

084 0490 0.54ab

0.6a
0.6
0.4’/'
0.2
0 , , {///
92 115 138

Fig. 2: Simple mean comparision of flag leaf area in

different nitrogen fertilizer Levels

{0.50 m”) were obtained in May 12 transplanting date in
case of 20 cm » 20 cm and 25 cm * 25 cm planting spaces
(Table 2). In interaction effect of transplanting date
and nitrogen fertilization levels, the most flag leaf area
{0.71 m?) was obtained in May 2 transplanting date in case
of 138 kg N ha™' nitrogen fertilizer level. The least flag leaf
area (0.47m”) was produced in May 12 transplanting date
in 92 kg N ha™" nitrogen fertilization level (Table 3).
Results of interaction effect of planting space and
nitrogen fertilization amount showed that the most flag
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@ Panicle length
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Fig. 3: Simple mean comparision of pamicle length in
different nitrogen fertilizer Levels

leaf area (0.65 m’) was obtamed m 16cm*30cm
planting space in 138 kg N ha™' nitrogen fertilization
level while the least flag leaf area (0.45 m?) was obtained
in 25cmx25cm planting space in case of 92 kg N ha™
nitrogen fertilizer level (Table 4). Results of mnteraction
effect of transplanting date, planting spaces and
nitrogen fertilization on flag leaf area showed that the
most flag leaf area (0.78m*) was obtained in May 2
transplanting date in case of 16cmx30cm  planting
spaces in 138 kg N ha™ nitrogen fertilization while the
least flag leaf area (0.39 m*) were produced in May 12
transplanting date in case of 25cm»25cm planting
space in 92 kg N ha™' nitrogen fertilization level
(Table 5). Results showed that none of the treatments
in this experiment had not significant effect on flag
leaf chlorophyll content (Table 1). But mean comparision
of mteraction effect of transplanting date and planting
space showed that, most flag leaf chlorophyll content
(37.34) was obtained in May 22 transplanting date in case
of 20cm>20cm planting spaces (Table 2). In interaction
effect of transplanting date and nitrogen fertilization
on flag leaf chlorophyll content showed that, the
most chlorophyll content (37.8) was produced in May 12
transplanting date in use of 138 kg N ha™' nitrogen
fertilization level (Table 3). Results of interaction effect of
planting space and nitrogen fertilization on flag leaf
chlorophyll content showed that the most chlorophyll
content (35.07) was obtained in 20cm»20cm planting

~' nitrogen fertilizer level

space 1n case of 138 kg N ha
(Table 4). Interaction effect of transplanting date, planting
space and nitrogen fertilization showed that the most
flag leaf chlorophyll content (36.66) were obtained in
May 22 trapsplanting date m  25¢cm*25cm  planting
space and in use of 138 kg N ha' nitrogen fertilization

level (Table 5).

B Grain yield

101 7.56b 8.14a 8252

8 4
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Fig. 4: Simple mean comparision of grain yield in different
nitrogen fertilizer Levels

Panicle Length: Results showed that panicle length was
influenced sigmficantly by nitrogen fertilization level and
interaction of planting space and nitrogen fertilization at
1% probability level (Table 1). Simple mean comparision
results showed that in different nitrogen fertilization
levels, the most pamcle length (29.37) was produced in
use of 138 kg N ha™" and the least panicle length {28.24)
was obtained in use of 92 kg N ha™ (Figure 3). Interaction
effect of transplanting date and planting space showed
that the most panicle length (29.58) was produced m may
22 transplanting date in case of 16cm * 30cm planting
space and least panicle length (28.71) was obtained in
May 22 transplanting date in 25cm x 25cm planting space
(Table 2). Results of interaction effect of transplanting
date and nitrogen fertilization showed that the
most panicle length (29.82) was obtained in May 12
transplanting date in case of 138 kg N ha™' and the least
panicle length was obtained in May 2 transplanting date
in use of 92 kg N ha™ (Table 3). In interaction effect of
planting space and nitrogen fertilization level showed that
most panicle length (29.98) was obtamned 1n 20cm * 20cm
planting space in case of 138 kg N ha™' and the least
panicle length was produced in 20cm = 20cm planting
space in case of 92 kg N ha™ (Table 4).In interaction
effect of transplanting date, planting space and nitrogen
fertilization on pamicle length showed that most panicle
length (30.63) was produced in 12 May transplanting date
and 20cm x 20cm planting space in case of 138 kg N ha™
(Table 5).

Grain Yield: Results showed that grain yield was
influenced significantly by nitrogen fertilization (Table 1).
Simple mean comparision results showed that among

different nitrogen fertilizer levels, the most grain yield
{825 t ha™) and least grain yield (7.56 t ha™) were

1025



World Appl. Sci. J., 6 (8); 1021-1027, 2009

produced in 138 and 92 kg N ha™' respectively (Figure 4).
Interaction effect of transplanting date and planting space
showed that the most grain yield (8.65) was produced in
May 2 transplanting date in 20cm *x20cm planting space
while the least grain yield (7.08 t ha™") was obtained in
May 22 transplanting date in 25cm x25cm planting space
(Table 2). In interaction effect of transplanting date and
nitrogen fertilization amount, the highest grain yield (8.73)
was produced in May 12 transplanting date in case of
138 kg N ha™' nitrogen fertilization level and the least
grain yield (7.12 t ha™) was produced in May 22

1

transplanting date in case of 92 kg N ha™ nitrogen
fertilization level (Table 3). Results of planting space
and nitrogen fertilizer showed that the most grain yield
(8.45 tha™") was obtained in 20cm>20cm planting space in
138 kg N ha™" nitrogen fertilizer level while the least grain
yield (7 t ha™') was produced in 25¢cm>25cm planting

—1

space 1 case of 92 kg N ha™ mitrogen fertilizer level
(Table 4). Interaction effect of transplanting date, planting
spaces and nitrogen fertilization on grain yield showed
that the most grain yield (9.18 t ha™) was produced in
May 12 transplanting date in 20cm>20cm  planting
space in case of 138 kg N ha™ nitrogen fertilization level

(Table 5).
CONCLUSION

Results of thus indicated  that
nitrogen fertilization amount management had an

experiment

mnportant role in  mcrease of rice yield. Among

nutritional factors, N plays a very important role in
Split
application of N is very often used in rice cultivation

differentiation and degeneration of spikelets.
to increase its availability in the critical growth
stages. In this experiment, most Flag Leaf Area,
panicle length and grain yield were produced in use of
138 kg N ha™". Nitrogen in appropriate rate could increase
leaf area

Leat Area Index of rice. Especially flag

would be mfluenced by nitrogen fertilizer and its
activity would be increased. Flag leaf activity have
effective role in rice grain filling period that could
mcreased gramn weight in amount of 41 to 43 percent. In
federroz 50 variety increase mn flag leaf area and mcrease
in grain matuarity duration cause increasing in grain yield
[22]. For this research, transplanting date at May 12,
20cm*20cm planting space and use of 138 kg N ha™ for
the best performance of agronomical attributes were
recommended.
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