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Abstract: A field experiment was conducted during kharif (summer) season of 2014, aim of the experiment was to
investigate suitable crop geometry and cultivar and their influences on performance of dry direct-seeded rice (Oryza
sativa L.), experimental treatments were consisting of 15 treatments, namely, main plots: five cultivars (MTU 7029,
NDR 97, HUR 105, HUR 4-3 and PRH-10) and sub-plots: three crop geometry’s (20 x 10, 20 x 20 and 25 x 25 cm?).
All the data recorded were statistically analyzed using the standard procedures of split-plot design. The results
indicated that amongst cultivars, aromatic rice hybrid PRH-10 recorded significantly more grain yield (5582.32 kg/
ha) than cultivar HUR 4-3 (4612.99 kg/ha) and NDR 97 (3397.82 kg/ha), whereas; it was statistically comparable
with cultivar MTU 7029 (5489.24 kg/ha) and HUR 105 (5022.03 kg/ha). The cultivar PRH-10 also registered higher
gross return (105771.9 %/ha), net return (66389.08 ¥/ha) and production efficiency (592.76 I/ha/day) than the
remaining cultivars. The higher grain yield of PRH-10 over these cultivars was due to considerable improvement in
most of its yield attributing characters like panicle length (27.92 cm), a number of grains/panicle (178.70) and test
weight (26.35 g). In a case of crop geometry treatment, plant spacing of 25 x 25 cm? recorded higher grain yield as
compared to remaining plant spacing while the plant spacing of 20 x 10 cm? recorded higher gross return, net return
and production efficiency as compared to 20 x 20 and 25 x 25 cm?. Plant geometry plays an imperative role towards
improving the grain yield of cultivars in direct seeded rice by optimal utilization of natural resources. Therefore, for
getting higher net return and production efficiency, cultivar PRH-10 at plant spacing 20 x 10 cm? can be raised in
dry direct-seeded rice in Varanasi region of Eastern Uttar Pradesh.
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INTRODUCTION need to produce about 60% more rice than at présent
. . . meet the food demands of the expected world papnlat
Rice Oryza satival..) is a staple food for over 50% of ¢ that time. Therefore, this extra rice production
the world's population. It is grown in approximatel ,oqgeq has to come from a productivity gain. Thipma

114 countries across the world on an area of 161'0%hallenge is to achieve this gain with less waeyor

million hect:_alres with annqa] production of 478._7|Biom and energy, thereby ensuring long-term environnienta
tonnes having a productivity of 44.3 g/ha durind20  o,qtainabiiity along with two major challengesstirit

15 (FAO, 2016) accounting about 11% of the world's neeqs to enhance food production sustainably & dee
cult|v§1ted land. Rice is the key crop in Indla's?do growing world population: at the same time, this
security accounting about 44% of the total foodmra jncrease needs to be accomplished under conditibns
production (Anonymous, 2010). It is the major S@UIC iy reasing scarcity of water resources (Dadhich and
of energy providing 43% calorie requirement for ove \iaena 2015: Meeret al, 2015). Therefore, under his
70% of Indians and occupied 43.86 million hectares g ation, dry direct seeding is an appropriateradtive
cultivated area with annual production of 105.48ioni method of rice raising which offers such advantages
tonnes having a productivity of 24.24 g/ha duri@d2  fagter as easier planting, reduced labor, less¢erwa
-15 (Indiastat, 2016). Of this, more than 70% fi€€ nheeq earlier crop maturity, less methane emisaih
grown under a rainfed condition, 9% under upland an gfan higher profitability (Thiyagarajaet al., 2002:
21% under partially or fully irrigated conditions. Uphoff, 2007; Krishnat al, 2008).

According to estimation, by 2025, the world's farse Among the available higher production technology
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selection of appropriate high yielding cultivar aating Treatments detail: The experiment was laid out in
to specific location and region at suitable crop split plot design with three replications. The ertnt
geometry is imperative phenomena for boostingcultivars (5) were allocated in main plots and crop
production of dry direct-seeded rice (DSR). As the geometry (3) in subplots. The five cultivars usegtev
seed of rice hybrids are expensive, thereforecBele = Swarna (MTU 7029), Narendra Dhan 97 (NDR 97),
of ideal crop geometry must to adopt for getting Malviya Sugandhit Dhan 105 (HUR 105), HUR 4-
optimum plant stand in the field which results in 3,Pusa Rice Hybrid 10 (PRH-10) and three crop
higher growth and yield attributes. The same gg®ty geometry 20 x 10 ci(50 hills/nf), 20 x 20 crh (25
do not perform equally good in all the growing hills/m?) and 25 x 25 cm (16 hills/nf). Pusa Rice
ecosystem hence through selection of appropriate ri Hybrid-10 (PRH-10) is the first superfine grain
cultivar; the growth and yield potential, yieldrditites  aromatic hybrid with basmati like quality developad
as well as the economics and production efficiesicy IARI, New Delhi, in 1998 from the cross of Pusa A
rice can be improved in direct seeded conditionsPRR-78. The grains are fine and medium-long with a
(Meenaet al, 2013; Meena and Yadav, 2015). Hybrid test weight of 22-24 g. It is a medium-duration tigb
vigor in rice is profitably used to increase itsghuctivity which matures in 110-115 days. The cultivar MTU
by 14-28% over the available best cultivars in #ndi 7029 was released in 1982 from Acharya R&nga
(Siddiqui, 1993). Crop geometry plays a significant Agricultural University, Andhra Pradesh, India from
role in optimization of rice yield due to efficient the cross of Vasista x Mahsuri. It is a dwarf ealti
utilization of solar radiation as well as nutrierits  with medium slender grain, long duration cultivar
direct seeded conditions (Siddiget al, 1999). A which matures in about 140 days. The Narendra Dhan
planting density that can bring down the seed remeént 97 (NDR 97) was produced by crossing Nagina 22 x
without sacrificing productivity would go a long wa Ratna in 1992 from Narendra Deva University of
in popularizing the direct seeded rice cultivatidimne  Agricultural & Technology, Faizabad, Uttar Pradesh,
increase in plant population above optimum maylndia. This is a short duration early maturing imait
decrease crop yield while on another side yield maywith medium slender grains. The cultivar HUR 4-3
also reduce due to lesser plant population belonand HUR 105 are mutant of Lanjhi and MPR7-2,
optimum due to inability to intercept maximum aable respectively, released from Banaras Hindu Universit
light by poor plant stand (Mahajat al.,2010). Closer  Varanasi, Uttar Pradesh, India in 2009. These have
spacing hampers intercultural operations and ah suclong slender grain. Both of these (HUR 4-3 and HUR
more competition arises among the crop plants forl05) are semi-dwarf cultivars with an average plant
nutrients, CQ and light. As a result, the plant becomes height of 90-100 cm and 100-102 cm, respectively
weaker and thinner producing lower growth and yield and mature in 135-140 and 130-135 days, respegtivel
attributes. In contrast, at lower plant populattbese  Physico-chemical properties of experimental soil:
factors are not well utilized. Plant to plant amdvrto The soil of the experimental field was ‘sandy clay
row spacing had a significant effect on growth,die loam’, neutral in reaction (pH 7.3), having 0.47%
and yield attributing characters of direct seeded r organic carbon (Walkley and Black method, 1947;
(Sultanaet al, 2012). The plant geometry and spatial Jackson, 1973), 207.5 kg/ha available N (Alkaline
configuration exploit the initial vigor of the getypes  permanganate method, AOAC, 1967), medium levels
with enhanced soil aeration creating a congenialof available phosphorus (21.5 kg/ha, Olsen’s method
condition for better establishment (Shuktaal.,2014).  Jackson,1973) and available potassium (223.6 kg/ha,
However, at present, the information of appropriateFlame Photometer method, Jackson, 1973) in 0—-15 cm
spacing and cultivar of rice is not well known imedt soil depth at the start of the experiment. Indiailss
seeded condition. Keeping in mind, the presenthave been characterized into three clasges,low,
investigation was carried out to determine suitablemedium and high levels of a particular nutrient
cultivar and optimum crop geometry towards a depending upon the fertility prestige (Prasetdal,
profitable production of rice(fryza satival.) under  2006).
dry direct seeded conditions. General agronomic practices. The crop was direct
seeded under un-puddled un-ponded plots on 27 June
MATERIALSAND METHODS 2014. One to two seeds were dropped in each hale of
Experimental site: The present field experiment was -5 cm depth as per the spacing treatment. To niainta
conducted duringcharif season of 2014 at Agronomy uniform plant population, thinning and gap fillingas
farm of Banaras Hindu University, Varanasi, Uttar done after two weeks of sowing. Nitrogen was ajgblie
Pradesh, which is situated at 25°18' N latitud€¢083  at two levels;i.e, 150 (for PRH-10) and 120 kg N/ha
E longitude and altitude of 81.71 m meters abovarme for remaining cultivars. Urea, an organic fertitize
sea level. This region comes under agro-climatitezo containing 46% N was applied as per requirement of
Il A (Semi-Arid Eastern Plain Zone), and the ragie  treatments in three splitsjz (i) 50% N as a basal
mostly rainfed (Meenat al.,2016). application at the time of sowing (ii) 25% N atdiing
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stage and (iii) 25% at panicle initiation stagetloé humidity were 84 and 60.4%, respectively (Fig. 1).
crop. Phosphorus (80 kg®/ha for PRH-10 and 60 All the data recorded were statistically analyzethg

kg P,Os/ha for remaining cultivars) as DAP, a complex the standard procedures of split-plot design (Gomez
fertilizer containing 46% s and 18% N and potash and Gomez, 1984). Analysis of variance (ANOVA)
(60 kg K,O/ha for PRH-10 and 40 kg.,R/ha for  was used to determine the influence of all treatmen
remaining cultivars) as muriate of potash (containsOnce F ratio was significant, a multiple mean carspa
60% K;O) were applied uniformly in all plots at the was performed using Fisher's Least Significance
time of final land preparation. A foliar spray ohe Difference Test (0.05 probability level).

sulfate (contains 21% Zn) and lime mixture

(un-slacked) prepared by mixing 5.0 kg ZnSO4QH RESULTSAND DISCUSSION

+ 2.5 kg CaC@ with 500 liters water per ha was Effect of cultivars: The present study showed that the
applied when Zn deficiency symptoms (brown spotssuperfine grain aromatic hybrid Pusa Rice Hybrid 10
on young leaves) appear at 35 DAS to protect thp cr (PRH-10) maintained its significant superiority in
from Khaira disease. For management of weeds floramorphological parameters i.e. plant height (11973c
bispyribac Na @ 25 g/ha was foliar sprayed at 13DA number of leaves/fi{305.89 and 2058.11 at 30 and 60
followed by a manual weeding at 40 DAS when the DAS, respectively) (except at 90 DAS), and leafaare
soil moisture was sufficient for easy weed removalindex (0.36 and 4.31 at 30 and 60 DAS) (exceptOat 9
from the soil. The irrigation was given as per thep  DAS) as compared to other rice cultivars underadire
requirement and rainfall pattern. seeded conditions (Table 1). MTU 7029 recorded
The procedure of observations: Leaf area index significantly higher number of leaves/ifi715.78) at
(LAI) values were taken at 30, 60 and 90 DAS (days90 DAS than remaining cultivars. However, the LAl a
after sowing) with the help of crop canopy analyzer 90 DAS in PRH-10 (4.64) was higher than other
First, the total area of a leaf was measured bypikee  cultivars, but it was at par with MTU 7029 (4.28).
the sensor of canopy analyzer over the crop canopyontrast, the number of leaved/oontinued to increase
and then the ground area was recorded by keepéng thup to 60 DAS after that decreased in all the cattv
sensor over the soil surface. Thus, an output td-au except in MTU 7029, in which from 60 DAS
matic LAl reading was obtained. From a plot, LAl (1650.22) to 90 DAS (1715.78) slight increment was
reading was taken from five random places and theimoticed. All the cultivars in the study recorded
average leaf area index was worked out. Chlorophylimaximum LAI value during flowering stage (90 DAS).
content in green functioning leaves was determinedHowever, at 90 DAS, the cultivar NDR 97 registered
with SPAD meter at 60 and 90 DAS by selecting 15 |ower LAl indicating its physiological maturity ahis
healthy green leaves from different plants fromheac stage. MTU 7029 (42.71 and 42.04) mentioned
plot randomly, and an average of them was workedsignificantly higher chlorophyll content in functimg
out. A number of tillers bearing panicle were casht |eaves during the entire period of observations tihae

in a meter square area with the help of 1 x 4 m HUR 105 (36.36 and 34.38), HUR 4-3 (38.69 and
quadrate in each plot separately. Ten panicles wer@s.44) and NDR 97 (36.98at 90 DAS) at 30 and 60
selected from randomly tagged plants from eachatlot DAS, respectively while NDR 97 at 60 DAS (40.53)
the time of harvest to determine the number ofrgrai and PRH-10 at 60 (41.37) and 90 DAS (40.88) had
per panicle, panicle length and test weight (10@0rg  statistically comparable chlorophyll content withTM
weight). Since the duration of the five cultivars 7029 (Table 1). The plant height, number of leafes
differed they were harvested at different periotise 30 and 90 DAS) and LAl of rice hybrid PRH-10 was
cultivar NDR 97, PRH-10, HUR 105, HUR 4-3 and more than inbred cultivars due to more number of
MTU 7029 were harvested on 30 September, 18llers/n? as well as wider and longer leaves or might
December, 4 November, 8 November and 20 Novembepe due to better utilization of available natural
2014, respectively. The net plots were harvestéer af resources like photoperiod and temperature for trow
removing the border rows and were tied, numberedand development which may result in more nitrogen
and left out in the field to dry for 4-5 days. Afte absorption for the synthesis of protoplasm respmasi
proper cleaning and winnowing the grain weight of for rapid cell division which may increase therplin
each plot at 14% moisture was recorded. shape and size or may be due to genetical chasaufter
Weather during experiment: Rice is basically a crop  the cultivar (Kumaret al, 2002; Adhikariet al, 2004;

of warm regions of the tropics and subtropics. TheGautamet al, 2008; Meenat al, 2015). Rice hybrids
overall performance of crop was good; due to anshow hetero-biltios is for leaves production due to
optimum range of all parameters for favorable weath higher tillers per plant. The same higher valud.Af
condition during the monsoon season of 2014. Thewas also reported in rice hybrid at heading stage b
mean maximum and minimum temperature during theyang et al. (2001). The higher chlorophyll content in
whole crop growth period was 32.13 and 22@B4 cultivar MTU 7029 was due to the genetic charaofer
while the mean maximum and minimum relative the cultivar. Statistically similar chlorophyll ctemt in
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hybrid cultivar PRH-10 and MTU 7029 may be due to
the fact that cultivar PRH-10 accumulate higheronit
gen from the soil than the other cultivars and o
phyll content in leaves is directly associated wniitino-
gen uptake.

The rice hybrid PRH-10 registered significantly den
panicles (27.92 cm), more number of grains/panicle
(178.70), test weight (26.35 g) and harvest index
(53.25) than the remaining tested cultivars (Talag 2
Furthermore, the number of grains/panicle wassttati
cally comparable in PRH-10 (178.70), HUR 4-3
(157.50) and MTU 7029 (153.50). The differences in
test weight among HUR 105 (23.05 g), HUR 4-3
(22.15 g), NDR 97 (19.91 g) and MTU 7029 (18.62 g)
were also significant, and it was in decreasingeaord
The cultivar MTU 7029 had more number of effective
tillers/n? (289.67) than the rest of the cultivars. The
higher values of yield attributes recorded by hgbri
PRH-10 over inbred cultivars was associated wih it
higher number of tillers per unit area, better crop
growth and development, higher photosynthetic effi-
ciency due to higher LAI at flowering and also tods
physiological maturity. Significantly higher hartes
index in PRH-10 than the rest of the tested culsiva
was due to the higher dry matter accumulation and
consequently higher total biological yield. Simijar
grain yield in PRH-10 (5582.32 kg/ha) was signifi-
cantly higher over cultivar HUR 4-3 (4612.99 kg/ha)
and NDR 97 (3397.82 kg/ha) whereas; it was statisti
cally comparable with MTU 7029 (5489.24 kg/ha) and
HUR 105 (5022.03 kg/ha). The straw yield of cultiva
HUR 4-3 (5589.20 kg/ha) was significantly more over
the cultivar PRH-10 (4924.01 kg/ha) and NDR 97
(4473.53 kg/ha), although; HUR 4-3 (5589.20 kg/ha),
HUR 105 (5402.74 kg/ha) and MTU 7029 (5176.16

t different growth etag

Ivars a

seeded rice cult

g

©

re
Leaf areaindex (LAI)

30DAS

rea index and chlorophyll content on

@
—

<@

kg/ha) had non-significant straw yield. The higher <€

grain yield of a hybrid over conventional cultivaas
perceived mainly due to the heterosis effect (Vinina
1996) or it was also due to the better formatiogield
attributesi.e. test weight, panicle length and number of
grains/panicle. The statistically comparable graeid

in MTU 7029 with PRH-10 was due to its significant!
higher number of effective tillers per unit areaeov
other cultivars.

Effect of crop geometry: Plant population as a conse-
quence of different spacing treatment led to vammt
in growth attributes, yield attributes and finatjyain
yield due to inter and intra-plant competition falar
radiation, space, and nutrients (Gautatral., 2008).
Amongst different crop geometry, critical differenc
(CD) values ap=0.05 were used to determine the sig-
nificance. Three plant spacing — 20 x 10, 20 x 80 a
25 x 25 cm — revealed that closer spacing of 20 x 10
cn? maintained it’s significant superiority in prodogi
relatively higher number of leaves/ni320.87 and
2132.40 at 30 and 60 DAS, respectively) and leahar
index (0.35, 3.58 and 3.89 at 30, 60 and 90 DAS, re

able 1. Effect of crop geometry on plant height, numbeleaf/es

|_
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Chlorophyll content

60 DAS

Number of leaves/m?

Plant height (cm)

Treatment

90 DAS

90 DAS

60 DAS

60 DAS 90 DAS

30DAS

At harvest

Cultivar

42.04
36.98

42.71

22 4,

391
3.84
3.46
4.64

3.08
3.28
3.17
2.82
4.31
0.14
0.44

0.29
0.29

1715.78
1143.11

1650.22
1890.89
1721.11

238.89

110.52

MTU 7029
NDR 97

40.53

249.22

84.48

34.38

36.36

38.69
41.37

0.31
0.30

1448.56

267.67

111.99

HUR 105

35.44

40.88
0.41
1.35

1599.56 1373.00

2058.11

255.89

101.15

HUR 4-3
PRH-10
SEmz+

0.36
0.005
0.017

1401.00
20.22
65.95

305.89
4.27
13.92

119.73

0.84
2.74

0.20
0.66

35.82
116.80

1.30
4.24

=0.05)

CD P
Crop geometry (ch)

36.21

38.64
40.19

3.89
341
3.22

3.58
3.35
3.03

0.35
0.30
0.28
0.003
0.011

1420.13
1301.53

2132.40
1720.87
1498.67

320.87

107.11

20x 10
20 x 20
25x 25
SEm+

38.44

39.19
0.26
0.77

257.13

105.24

40.96
0.50

1527.20
22.00

64.90

212.53
2.74
8.10

104.37

.070

0.07
0.20

23.44
69.13

0.77
NS

491

0.21

=0.05)

CD (P
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Fig. 1. Standard week wise Meterological observations réedrduring the period of experimentation (June,
2014—Dec., 2014).

Table 2b. Interaction effect of crop geometry and cultivarspanicle length in dry direct seeded rice.

Treatment Cultivars
Crop geometry (cm?) MTU 7029 NDR 97 HUR 105 HUR 4-3 PRH-10
20 x 10 21.72 21.55 22.13 24.98 27.75
20 x 20 22.50 22.13 21.93 24.35 27.65
25x 25 22.13 23.67 22.35 24.92 28.35
SEmz+ CD(P=0.05)
Two plant geometry at the same cultivar 0.22 0.64
Two cultivar means at the same or different platrgetry 0.44 0.87

spectively) over the square planting of 20 x 26 emd  The significant increase in number of effectivéetd/

25 x 25 cr except the number of leaved/at 90 DAS 12 4t plant spacing 25 x 25 éf261.60) and 20 x 10
(1527.20) as in wider spacing of 25 x 25°crihe  ¢n? (255.53) was observed over spacing of 20 x 20
variations in plant height at harvest stage dudifferent  cn¢ (234.33). However, a number of effective tillers/m
crop geometry were non-significant. The maintenance? g5 at par between plant spacing of 25 x 25 am

of a significantly higher number of leaves/mt 20 x 20 x 10 cr& The higher number of effective tillers/m
10 cnf over other spacing was due to higher plantat 25 x 25 crispacing was due to lesser inter- and
population per unit area. An increase in a numbier ontra-plant competition for water, nutrient, ligrand
plants per unit area at a spacing of 20 x 18leti to  gpace. Direct seeding of rice cultivars at a wider
maintenance of a higher number of leaves as well agpacing of 25 x 25 cfiresulted in significantly higher
LAl than the wider spacing. The significant increas  panicle length (24.28 cm), and a number of grains/
number of leaves/frat 90 DAS in wider spacing over panjcle(153.60) as compared to narrow plant spacing
remaining two spacing might be due to the higheryg x 10 crf (Table 2a). Interaction effect of cultivars
mortality of tillers/nf associated with higher plant ang spacing revealed the significantly longer pasic
population that led to higher below and above gdoun \ith cultivar PRH-10 at 25 x 25 &n28.35 cm) plant
competition for space, nutrient, water, air andhtlifpr geometry over other cultivar and plant geometry
performing normal physiological activities of thiapt.  nteraction except for cultivar PRH-10 at 20 x I’c
Chlorophyll content in plant leaves increased with (27,75 cm) with which it was not significant (Table
increase in plant geometry as in wider plant sgaoin  2p). The appreciable augmentation in yield ascgbin
25 x 25 cm(40.96 and 39.19) and 20 x 20 §40.19  characters of dry direct-seeded rice cuitivars ilew
and 38.44) over narrow spacing of 20 x 1 ¢88.64  gpacing was due to better utilization of spacearsol
and 36.21) at 60 and 90 DAS, respectively; thishhig  radiation and other inputs resulting in more panicl
be due to the fact that with increase in plant BBRC |ength and number of grains/panicle as compared to
the inter and intra-plant competition for nutrients ¢joser spacing. Furthermore, at closer plant sgacin

decreases and as a consequence plant accumulatgghher dry matter accumulation might have limitad t
more nitrogen as compared to closer plant spacing.
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Table 3. Effect of crop geometry on economics and produatifficiency of dry direct seeded rice cultivars

Treatment Economics Production
Cost of cultivation ~ Grossreturn  Netreturn  B:Cratio  efficiency
(z/ha) (z/ha) (z/ha) (/ha/day)
Mr:]-ZU 7029 + 20 x 10 35466.53 84368.36 48901.83 1.38 346.82
c
MTU 7029 + 20 x 20 cfh 35361.53 96100.36 60738.83 1.72 426.74
MTU 7029 + 25 x 25 cf 35291.53 97841.84 62550.31 1.77 436.40
NDR 97 + 20 x 10 ¢/ 35211.53 66294.33 31082.80 0.88 335.43
NDR 97 + 20 x 20 ¢ 35136.53 53847.96 18711.43 0.53 199.77
NDR 97 + 25 x 25 cf 35086.53 65460.91 30374.38 0.87 321.99
HUR 105 + 20 x 10 cm 35361.53 96336.93 60975.40 1.72 482.65
HUR 105 + 20 x 20 cm 35256.53 84175.32 48918.79 1.39 386.20
HUR 105 + 25 x 25 cm 35186.53 87141.88 51955.35 1.48 408.03
HUR 4-3 + 20 x 10 ¢/ 35361.53 80797.81 45436.28 1.28 348.62
HUR 4-3 + 20 x 20 ¢ 35256.53 80285.48 45028.95 1.28 342.86
HUR 4-3 + 25 x 25 ¢ 35186.53 85813.18 50626.65 1.44 384.51
PRH-10 + 20 x 10 cfn 39382.86 105771.9 66389.08 1.69 592.76
PRH-10 + 20 x 20 cfn 38782.86 99118.40 60335.54 1.56 535.52
PRH-10 + 25 x 25 cfn 38382.86 98016.09 59633.23 1.55 529.29

diversion of photosynthates to grains (Gautairal., high yielding cultivars MTU 7029, HUR 105 and HUR
2008; Sihaget al., 201%?1)3. Direct seeding of rice at a 4-3.

spacing of 25 x 25 ctproved significantly superior .
regarding grain yield4965.79 kg/ha) and harvested Conclusion

index (49.77) over other spacing. It was mainlyilatt  The present study demonstrated that the cultivat-PR
uted to greater number of grains/panicle, pan@tgth 10 improved plant height (119.73 cm), LAl (4.64),
and 1000-grain weight in 25 x 25 €mlant spacing.  panicle length (27.92 cm), a number of grains/panic
However, the spacing 25 x 25 £(965.79 kg/ha) and  (178.70), test weight (26.35 g), grain yield (55E2.
20 x 10 cm(4895.10 kg/ha) had statistically compara- kg/ha) and harvest index (53.25). Similarly, cutiv
ble grain yield. Similarly, significantly higher haest  MTU 7029 performed better in a number of leavés/m
index at wider plant spacing (25 x 25 Jnover two  (1715.78) and number of effective tillerd/(289.67).
other spacing was due to higher grain yield. Amongst crop geometry 25 x 25 Enmimproved
Effect of cultivar and crop geometry on economics.  number of leaves/m(1527.20) at 90 DAS, panicle
The higher gross return (10577%Ma) and net return  |ength (24.28 cm), number of effective tillerd/m
(66389.0&/ha) was obtained in rice hybrid PRH-10 at (261.60), number of grains/panicle (153.60), test
closer plant spacing of 20 x 10 tover other cultivars weight (22.07 g), grain yield (4965.79 kg/ha) and
and plant spacing combinations (Table 3). However,harvest index (49.77) whereas; in 20 x 10°dnAl

the maximum benefit-cost ratio (1.77) was foundhwit (3.22) was improved at 90 DAS. The cultivar PRH-10
growing of cultivar MTU 7029 at plant spacing of 25 at 20 x 10 crh was superior regarding gross return
25 cnf; this was due to the lesser cost of cultivation in (105771.9 ¥/ha), net return (66389.0&/ha) and
association with comparatively higher grain yield. production efficiency (592.76%/ha/day) and the
Effect of cultivar and crop geometry on production  cultivar MTU 7029 at 25 x 25 chihad higher benefit
efficiency: The production efficiency significantly cost ratio. Therefore, for getting higher net ratuand
influenced due to the cultivars and plant spacingproduction efficiency cultivar PRH-10 at plant
combinations (Table 3). PRH-10 at closer plantspacing 20 x 10 cfncan be raised in dry direct-seeded
spacing 20 x 10 cfn obtained the maximum rice in Varanasi region of Eastern Uttar Pradesh.
production efficiency (592.7&/ha/day) over rest of

the cultivars and plant spacing combinations which REFERENCES

decrease towards increasing plant spacing. The fackoac (1967). Association of Official Agricultural
behind this result was higher grain yield in PRH{10 Chemists, methods of analysit]edn. Washington,
association with short growth cycle as compare@roth D.C., 2004, 18-19.
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