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ABSTRACT

An experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University,
Mymensingh, during the period from 10 July 2012 to 15 December 2012 to investigate the effect of plant
spacing and nitrogen levels on yield and attributes yield of transplant aman rice cv. BRRI dhan52. The
experiment comprised of four plant spacing viz. 25 cm x 20 cm, 25 cm x 15 cm, 20 cm x 20 cm and 20 cm
x 15 cm, and five nitrogen levels viz. 0, 40, 80, 100 and 140 kg N hal. BRRI dhan52 was used as planting
material. Results revealed that plant spacing and N levels had significant effect on the studied crop
characters and yield. The plant height, number of total tillers and effective tillers hill-1, grains panicle,
grain and straw yields increased with increasing plant spacing and N levels. The highest plant height,
number of total tillers and effective tillers hill-1 and grains panicle’? was observed in the widest spacing of
25 cm x 20 cm resulting, the highest grain yield followed by 20 cm x 20 cm. In contrast, the closest
spacing of 20 cm x 15 cm, produced the lowest values of the above mentioned plant parameters and also
showed the lowest grain yield. The longest plant, highest number of total, effective tillers hilll, grains
paniclel, grain and straw yields were observed with 100 kg N ha! followed by 140 kg N hal. On the other
hand, the shortest plant, lowest number of total tillers and effective tillers hill-1, grains panicle’, grain and
straw yields were observed with no nitrogen and the non-effective tillers hilll and sterile spikelet’s
panicle’? were recorded the highest. In regard to interaction effect of spacing and N levels, the highest
plant height, number of total and effective tillers hill-1 were observed in the widest spacing of 25 cm x 20
cm with 100 kg N ha'l and resulting the highest grain yield. The lowest values of the above parameters
were recorded in the narrowest plant spacing, 20 cm x 15 cm with no nitrogen application. Based on the
experimental results, it may be concluded that 25 cm x 20 cm spacing with 100 kg N ha! would be the
best treatments combinations regarding yield and yield attributes of BRRI dhan52.
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I. Introduction

Rice (Oryza sativa L.) is the major food crop of Bangladesh. Area and production of rice in Bangladesh
are about 10.37 million hectares and 25.16 million tons, respectively with an average yield of only 2.43
t ha-l. Among the groups, transplanted Aman (T. Aman) rice covers about 50.92% of total rice area and
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contributes to 39.03% of total rice production in the country (Anonymous, 2009). The possibility of
horizontal expansion of rice production area has come to a standstill (Hamid, 1991). Rice is grown in
three cropping seasons in our country viz Aus, Aman, Boro rice. Total rice area in Bangladesh are
1112.87, 5645.64 and 4770 thousands hectare in Aus, Aman, Boro seasons respectively (BBS, 2011).
Among these three rice crops; Transplant aman rice covers about 5645.64 thousands hectares of the
total and contributes 12791.5 thousands metric tons of the total rice production in the country (BBS,
2011). For the unplanned population planning the area under rice cultivation in the country is
decreasing day by day. Therefore, to get self-sufficiency in rice production it is imperative to increase
rice yield in the country. Bangladesh is an agro-based country, earns about 23.46% of her gross
domestic products (GDP) from agriculture (Kiron, 2003). Bangladesh is facing a chronic shortage of
food over the year due to high population pressure, and the total rice area is continuously declining
due to urbanization and industrialization. Moreover, some rice growing areas are now being used for
cultivation of fishes as it is more profitable than that of rice production. Now it has become necessary
to ensure food security for the increasing population. The soil and climate of Bangladesh are favorable
for rice cultivation throughout the year but the yield of this crop is much below the potential level. The
reasons are manifolds; some are varietals, some are technical and some are socio-economic in nature.
Scientists in the National Agricultural Research System have been continuing their efforts to increase
the yield per unit area through effective management practices. Proper management practices are the
most effective means for increasing yield of Aman rice. Efficient fertilizer management gives higher
yield of crop and reduces fertilizer cost (Hossain and Islam, 1986). Optimum dose of nitrogen
fertilization plays a vital role in growth and development of rice plant. Its growth is seriously
hampered when lower dose of nitrogen is applied, which drastically reduces yield (BRRI, 1990). On
the other hand, excessive nitrogen fertilization encourages excessive vegetative growth which makes
the plant susceptible to insect, pest and diseases, which ultimately reduces yield. So, it is essential to
find out the optimum rate of nitrogen application for efficient utilization of this element by the plants
for better yield. BRRI (1990) reported that nitrogen has a positive influence on the production of
effective tillers plant.

Plant spacing is also an important factor that needs to be considered during transplanting of rice. Rice
plants compete among themselves for space, nutrients, water, sunlight, air another factors such as
photosynthesis and respiration under densely planted condition. Proper spacing may help receive
maximum leaf Area Index (LAI), light interceptions etc. are better for photosynthesis as well as yield of
rice. Some of them use very closer plant spacing and others are using wider plant spacing. Optimum
plant spacing ensures the plants to grow properly both in their aerial and underground parts through
efficient utilization of solar radiation and nutrients (Miah et al., 1990). BRRI dhan52 is a new variety
released by BRRI which can be grown in the lower regions and flooded regions of Bangladesh, because
it is a submergence tolerant variety. As if, it is submergence tolerant variety so can be grown in the
lower regions and flooded regions of Bangladesh for the increasing production of rice. It can play an
important role to cover the shortage of food and ensuring food security. The experiment was
conducted to investigate the effect of plant spacing and nitrogen levels on the yield of transplant Aman
rice cv. BRRI dhan52

II. Materials and Methods

The experiment was conducted at the Agronomy Field Laboratory of Bangladesh Agricultural
University, Mymensingh during the period from 10 July 2012 to 15 December 2012 to investigate the
effect of plant spacing and nitrogen levels on the yield of transplant Aman rice cv. BRRI dhan52. The
experimental site belongs to the Agro-ecological zone of the Old Brahmaputra Floodplain (AEZ 9)
having dark grey soil (UNDP and FAO, 1988). The experimental area has sub-tropical climate
characterized by heavy rainfall during the months from June to September and scanty rainfall during
the rest of the year. The experiment comprised of four plant spacing viz. 25 cm x 20 cm, 25 cm x 15
cm, 20 cm x 20 cm and 20 cm x 15 c¢m, and five nitrogen levels viz. 0, 40, 80, 100 and 140 kg Nha%. The
variety BRRI dhan52 used as a planting material. The experiment was laid out in a randomized
complete block design with three replications. The size of a unit plot was (4.0 mx2.5 m). The distances
between replications and between plots were 1m and 0.75m respectively. Intercultural operations
such as gap filling, weeding, crop protection measures, mater management were done as when as
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required. Data were collected on plant height, total tillers hill-!, effective fillers hill-!, non-effective
fillers hill%, panicle length, total grains panicle-l, number of unfilled grains panicle-l, number of filled
grains panicle-l, 1000-grain weight, grain yield, straw yield, biological yield, harvest index at the time
of harvest. All the collected data were analyzed by following the analysis of variance (ANOVA)
technique and mean differences were adjudged by Duncan’s Multiple Range Test (DMRT) (Gomez and
Gomez, 1984) using a computer operated statistical programme named MSTAT-C.

I11. Results and Discussion

Effects of plant spacing

Plant height and effective tiller number decreased with decreasing plant spacing whereas reverse
trend was observed in number of non-effective tillers hill-1. The highest plant height (108.3 cm) and
effective tiller (5.29) was recorded in wider spacing of 25 cm x 20 cm. However, spacing showed
insignificant effect on number of total tillers hill-tin 25 cmx20 cm (7.12), 25 cmx15 cm (7.14) and 20
cmx20 cm (7.16) except the spacing 20 cmx15 cm (6.73). The similar result was found from the
findings of Miah et al. (1990). In contrast, closer spacing, 20 cmx15 cm, performed the lowest plant
height and number of effective tiller hill-Z. Panicle length, number of filled grains panicle-! 1000-grain
weight decreased significantly with decreasing plant spacing. On the other hand, number of unfilled
grain increased with decreasing plant spacing. The highest panicle length (24.63) and number of
effective tillers hill-1(5.29) were recorded in wider spacing of 25 cmx20 cm while the lowest panicle
length (22.58 cm) and number of effective tillers hill-1 (4.60) were recorded in closer spacing 20
cmx15 cm (Verma et al. (2002). Similarly, biological yield and grain yield decreased with decreasing
plant spacing. The highest biological (9.69 thal) and grain yield (4.247 thal) were observed in wider
spacing of 25 cm x 20 cm and the lowest was recorded in the closer spacing of 20 cm x 15 cm. Harvest
index was greater in closer spacing (44.63) than the wider spacing (43.46).

Effect of nitrogen levels

Different levels of N application showed a profound influence on morphological, yield and yield
attributes and harvest index of T. Aman rice. Results revealed that plant height, total tiller number,
effective tiller number and panicle length increased with increasing nitrogen doses till 100 kg N ha-!
followed by a decline. The plant height was influenced significantly due to application of nitrogen level
(Table 02). The highest plant height (107.7 cm) was obtained from 140 kg N ha-! while the shortest
plant height (102.8 cm) was from control treatment (Table 02). Excess of nitrogen in the treatment of
140 kg N ha'l might have encouraged more vegetative growth of plant producing the tallest plant
Chopra and Chopra (2004). Rate of nitrogen had significant effect on the production of effective tillers
hill-1. The highest number of effective tillers hill- (5.450) was obtained from 100 kg N ha-! followed by
140 kg N hal. The lowest number of effective tillers hill-! (4.363) found from control treatment or no
nitrogen. The highest number of non-effective tillers hill! (2.458) was obtained from 0 kg N ha-l and
the lowest number of non-effective tillers hill' (1.7) was found from 100 kg N ha-1. Nitrogen rate had
significant effect on the number of total tillers hill-l. The highest number of total tillers hill-1 (7.250)
was obtained from 140 kg N ha-! and followed by 100 kg N ha-1. The lowest number of total tillers hill-1
(6.820) was found from control. This result is in agreement with the findings of Idris and Matin (1990).
Significantly the longest panicle (25.18cm) was found from 100 kg N ha! and the shortest panicle
(22.56 cm) was obtained from control (Table 02). Similar result was found from the findings of
Sharma and Mishra (1986). The highest number of grains panicle-! (120.3) was obtained from 100 kg
N ha! while the lowest number of grains panicle! (113.5) was recorded from the control. The
maximum number of unfilled grains panicle-! (18.36) was recorded from 0 kg N ha! while the
minimum number of unfilled grains panicle-! (16.68) was found with 40 kg N ha-l. Apparently the
highest 1000-grain weight was found 120 kg N ha! (25.33) and the lowest 1000-grain weight was
found from the control (24.12) (Table 02). The result indicated that the increment of nitrogen
increased the 1000-grain weight. Similar result was found from the findings of Lawal and Lawal
(2002). Rate of nitrogen had significant effect on grain yield of BRRI dhan52. The highest grain yield
(4.389 t ha'l) was obtained from 100 kg N ha-land the lowest grain yield (3.699 t ha'l) was obtained
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from the control. The increase in grain yield from 100 kg N ha-! might be due to the cumulative effect
of the highest number of total grains panicle?, 1000-grain weight, longest panicle length and the
highest number of effective tillers hill-! obtained from the supply of more nitrogen for the plants.
Similar result was found from the findings of Singh et al. (2000). The highest straw yield (5.850 t ha1)
was observed from 140 kg N ha-l. The lowest straw yield (4.587 t ha'l) was produced in control
treatment. Similar result was found from the findings of Sarker et al. (2001). With the increment of
nitrogen from 0 kg N hal to 140 kg N ha! biological yield was increased (Table 02). The highest
biological yield (10.24 t ha'1) was obtained from 100 kg N ha-! followed by 140 kg N hat (9.619 t ha'1)
and the lowest biological yield (8.28 t ha'1) was obtained from the control. The experimental results
showed that the highest harvest index (44.67%) was obtained from the control and the lowest
harvest index was found (42.88%) with 100 kg N ha-L.

Interaction effect of plant spacing and N levels

Interaction effect of plant spacing and N levels showed significant variations on number of total tillers
hill-t, effective tillers hill'Z, non-effective tillers hill-Z, number of filled grains panicle-l, number of
unfilled grains panicle!, grain yield and straw yield whereas plant height, 1000-grain weight and
harvest index were insignificant. The highest number of effective tillers hill? (5.73) was produced
from 100 kg N ha'! with 25 cm x 20 cm spacing and the lowest one (4.03) was obtained from the
control with 25 cm x 15 cm spacing (Table 03). Results showed, the highest number of non-effective
tillers hill-1 (2.73) was obtained from control with 25 cm x 20 cm spacing followed by 40 kg N ha-t with
20 cm x 15 cm and the lowest number of non-effective tillers hill-! (1.67) was found from 100 kg N ha-!
with 25 cm x 20 cm spacing (Table 03). Number of total tillers hill-! was significantly influenced by
nitrogen rate and plant spacing. The highest number of total tillers hill-1 (7.4) was obtained from 100
kg N ha! with 25 cm x 20 cm spacing which was identical to 140 kg N ha? with 25 cm x 15 cm
spacing. The lowest number of total tiller hill-! (6.46) was obtained from control treatment with 20
cm x 15 cm spacing (Table 03). The experimental results showed that the interaction effect of rate of
nitrogen and plant spacing was significant on panicle length. The longest panicle (25.94 cm) was
obtained from 100 kg N ha-! with wider spacing of 25 cm x 20 cm, whereas the shortest panicle was
(22.25 cm) obtained from the control with 25 cm x 15 cm (Table 03). Interaction of rate of nitrogen
and plant spacing showed significant variation on the number of filled grains panicle-l. The highest
number of filled grains panicle-! (120.9) was recorded in the interaction of 100 kg N ha-! with 25 cm x
20 cm spacing followed by 120 kg N hal with 20 cm x 20 cm spacing (120.5) and the lowest one
(120.9) was observed from the combination of the control with 20 cm x 15 c¢cm spacing (Table 03).
Number of unfilled grains panicle was significantly influenced by the interaction between rate of
nitrogen and plant spacing. Numerically the highest number of unfilled grains panicle-! (19.04) was
recorded in 0 kg N ha! with 20 cm x 15 cm spacing followed by 0 kg N ha-! with 25 cm x 15 cm and the
lowest one (16.33) was obtained from 100kg N ha-! with 25 cm x 20 cm spacing (Table 03). Interaction
of rate of nitrogen and spacing showed significant variation on the number of grains panicle-l. The
highest number of grains panicle-! (137.2) was recorded in the interaction of 100 kg N ha-! with 25 cm
x 20 cm spacing followed by 100 kg N ha'! with 20 cm x15 cm spacing (137.1) and the lowest one
(131.2) was observed from the combination of the control with 20 cm x 20 cm spacing (Table 03). The
interaction effect of different rates of nitrogen and plant spacing was not found significant in respect
of 1000-gram weight. However, the 1000-grain weight ranged from 23.77 to 25.82 (Table 3). Grain
yield was significantly influenced by the interaction between rate of nitrogen and plant spacing. The
highest grain yield (4.7 t ha!) was found from 10 kg N ha-! with 25 cm x 20 cm spacing followed by
140 kg N ha! with 25 cm x 15 cm spacing and the lowest one (3.60 t ha'1) was obtained from control (0
kg N hat) with 20 cm x 15 cm spacing (Table 03). Miah et al. (1990) previous study
supported the results. From the results discussed above, it can be concluded that Transplant aman
rice cv. BRRI dhan52 grown under 100 kg N ha! with 25 cm x 20 cm spacing emerged out as a
promising practice in order to get the desired grain yield. Interaction of rate of nitrogen and plant
spacing significantly influenced straw yield. The highest straw yield (6.25 t ha'l) was recorded from
100 kg N ha! with 25 cm x 20 cm spacing and the lowest straw yield (4.25 t ha'1) was obtained from
control treatment (0 kg N ha1) and 20 cm x 15 cm spacing (Table 03). Interaction of rate of nitrogen
and plant spacing significantly influenced the biological yield. The highest biological yield (10.99) t ha!
was recorded from 100 kg N ha-t with 25 cm x 20 cm spacing and the lowest biological yield (67.850 t
ha1) was obtained from control treatment (0 kg N ha!) with 25 cm x 20 cm spacing (Table 03).
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Interactions of rate of nitrogen and plant spacing not significantly influenced the harvest index.
Harvest index ranged from (42.17%) to (45.86%).

IV. Conclusion

The highest plant height, number of total and effective tillers hill't was observed in wider spacing, 25
cm x 20 cm with N 100 kg ha-1. On the contrary, the lowest one was recorded in narrower spacing 20
cm x 15 cm with no nitrogen. Based on the experimental results, it may be concluded that 25 cm x 20
cm spacing with 100 kg N ha-1 would be the best regarding yield and yield attributes of BRRI dhan52 in
aman season.
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Table 01. Mean effect of plant spacing on plant characters and yields of Aman rice BRRI Dhan52

Non-

Filled

Unfilled

Total

Plant Plant Total Effective offective Panicle Fains rains rains 1000 Grain  Straw  Biologica Harvest
Spacing height tillers hill! tillers hill-1 . a1, Length g n s 1 g ,  grains yield yield 1 Yield index

= e e e tillers hill = paniclel panicle! panicle Wt.(g) (thal) (tha) (t ha'1) (%)

) ) (no.) (no.) (no.) (no.) )
25x20 108.30a 7.127a 5.29a 1.840c 24.63a 117.8a 16.94c  134.7a 24.88a 4.247a 5.448a 9.695a  43.83bc
25x 15 104.40b 7.145a 4.99c 2.158a 22.78¢c 116.3c  17.68b  134.0c 24.68ab  4.004c 5.056¢ 9.059¢  44.26ab
20x20 106.80a 7.161a 5.13b 2.028b 23.49b 117.2b  17.15¢ 134.3b 24.61ab 4.084b 5.317b 9.401b 43.46¢
20x 15 102.10c 6.737b 4.60d 2.13a 22.58c 116.0c 18.12a  134.1c  24.41b 3917d 4.870d 8.787d 44.63a
Level of ** *k *k *k *k *k Kk Kk * Kk *¥ *%k *¥
significance

CV (%) 2.04 2.01 2.13 4.25 2.63 0.45 2.49 0.50 1.78 2.02 2.08 1.45 2.22

In a column, the figures with similar letter(s) do not differ significantly whereas the figures with dissimilar letter(s) differ significantly (as per DMRT); ** = Significant at 1% level of probability, * =
Significant at 5% level of probability

Table 02. Mean effect of different levels of N on plant characters and yields of Aman rice Var. BRRI dhan52

Nitrogen Plfmt . Total. .Effecti\_/e o flf\fa(é?i-ve Panicle ;;gﬁlds IJg?g}de ;Z'ic?lls 1090 Grain St_raw Biol_ogical Harvest
Leve_l height tillers hill? tillers hill- tillers hill length wrde? pids ek grain ylelfi ylel_d ylel_d index
(kg ha1) (cm) (no.) (no.) I (no.) (cm) 0] ) o] Wt(g) (thal) (thal) (that?) (%)
0 102.80d 6.82c 4.36e 2.46a 22.56d 113.5e 18.36a 131.90d 24.12c 3.70e 4.59e 8.285e 44.67a
40 104.20cd 6.89c 4.79d 2.10b 22.67cd 115.1d 17.97b 133.10c  24.47bc  3.89d 4.90d 8.792d 44.26a
80 104.90bc 7.10b 5.10c 2.0c 23.10bc 117.2c¢  17.49c 134.70b 24.55b  4.09c 5.15c 9.242c 44.28a
100 106.30b 7.15ab 5.45a 1.70e 25.18a 120.3a  16.68d 137.0a 25.33a  4.39a 5.85a 10.24a 42.88b
140 108.70a 7.25a 5.32b 1.93d 23.36b 118.0b 16.88d 134.90b 24.76b  4.24b 5.37b 9.619b 44.12a
Level of sox wok sox ok ok ok ok ok ok ok ok ok ok
significance
CV (%) 2.04 2.01 2.13 425 2.63 0.45 2.49 0.50 1.78 2.02 2.08 1.45 2.22

In a column, the figures with similar letter(s) do not differ significantly whereas the figures with dissimilar letter (s) differ significantly (as per DMRT); ** = Significant at 1% level of probability
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. Plant Effective Noq- Total Panicle Filled grains Unfl.lled ToFal WA Grain Straw  Biological Harvest
Spacing x . . . effective tillers 2o grains grains 0of 1000 . . : .
height tillers hilllt . 1 . length  panicle! . . . yield yield yield index
Rate of N e g tillers hill-1 hill-1 ) o panicle!  panicle! grains (thal) (thal) (tha) (%)
' (no.) (no.) ' (no.) (no.) (g)
S1No 105.5 4.69 efg 2.20c 6.88d-g 22.86d 114.4 f 17.23d-h 131.7gh  24.40 3.85hi 4.85hi 8.71kl 44.25
SiN4 106.4 4.96 cd 1.93 ef 6.89d-g 23.06d 115.6e 17.30d-h 1329d-g 24.62 4.03fg 5.21ef 9.24 hi 43.58
SiN; 107.4 540b 1.73 gh 7.13a-d 24.55c 1185c 17.23d-h  135.8bc  24.74 4.22bcd 5.42d 9.64 def 43.83
S1N3 112.6 5.73a 1.67 h 740a 2794a 1209a 16.331i 137.2a 25.82 474 a 6.25a 10.99 a 43.15
SiNg 109.4 5.67 a 1.67 h 7.33ab 24.75c 119.6b 16.63g-i 136.2abc 24.80 437b 5.50d 9.87 cd 44.32
S2No 102.4 4331 2.73 a 7.06b-e 22.40d 1132¢g 19.04ab 132.3fgh 24.40 3.67j 442kl 8.08 n 45.38
S2N4 103.4 4.80 def 213 cd 6.93d-g 22.45d 114.8ef 18.31bc 133.1def 24.44 3.87hi 4.70ij 8.571 45.15
S2N; 103.7 50c 2.13 cd 713 a-d 22.57d 116.6d 1753 c-f 134.1d 2451 4.06efg 5.08fg 9.14 hi 44.42
S2N3 108.4 547b 1.73 h 7.20a-c 23.42d 1199b 16.58 ghi 136.5abc 2534 4.25bcd 5.75c 10.00 c 42.50
S2N4 104.0 533b 2.07 cde 740a 23.06d 117.0d 1695e-i 134.0d 24.73 417 cf 5.33de 9.50 fg 43.86
S3No 102.9 4.40 hi 247D 6.87d-g 22.71d 1134g¢g 17.78cde 131.2h 23.92 3.67] 4.82 hi 8.49 Im 43.21
S3Ny 106.0 4.87 cde 2.13 cd 7.0cf 2277d 1153 ef 17.40d-g 132.7efg 2446 392gh 5.11fg 9.03 ijj 43.37
S3N; 106.9 533b 2.0 def 7.33ab 22.83d 118.0c 17.36d-g 1353c 2455 4.16cf 5.17ef 9.33 gh 44.59
S3N3 109.7 5.67 a 1.67 h 7.33a 26.09b 120.5ab 16.50hi 137.0ab  25.35 436b 598b 10.34 b 45.94
S3Ns 108.2 540b 1.87 fg 7.27ab 23.07d 1187c 16.70 f-i 1354c 24.78 431bc 5.50d 9.81 cde 43.94
S4No 100.3 4.03j 243b 6.46h 22.25d 1129g 19.40a 132.3fgh  23.77 3.60j 4251 7.850 42.17
S4N4 101.3 4.53 gh 2.20c 6.73fg 22.39d 114.7 ef 18.86ab 133.6de 24.34 3.74ij 4.58jk 8.32 m 44.95
S4N; 101.5 4.67 fg 2.16¢ 6.83e-g 2245d 115.6e 17.82cd 133.4def 2441 392gh 4.93gh 8.85 jk 44.28
S4N3 104.1 493 cd 1.73 gh 6.66gh 23.28d 119.8b 17.30d-h  137.1a 2481 4.20cde 5.42d 9.62 ef 43.69
S4Ny 103.5 4.87 cde 2.13 cd 70cf 2255d 1169d 17.23d-h  134.1d 2471  4.12def 5.17ef 9.29 gh 44.35
Level Of NS kK kK * Kk kK * k¥ NS kK kK kK NS
significance
CV(%) 2.04 2.13 4.25 2.01 2.63 0.45 2.49 0.50 1.78 2.02 2.08 1.45 2.22
In a column, the figures with similar letter (s) do not differ significantly whereas the figures with dissimilar letter (s) differ significantly (as per DMRT)
No=0kgN ha?l, N1 =40 kg N ha?l, N2=80kgN hal, N3 =100 kg N hal, N4 =140 kg N ha'};
S1=25cmx20cm,S2=25cmx 15 cm, S3=20 cmx 20 cm, S4=20 cm x 15 cm
** = Significant at 1% level of probability; * = Significant at 5% level of probability, NS = Not significant
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