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EFFrEQCT OF PLANT SPACINGS AND NITROGEN LEVELS ON THE
BIPEXNING AND YIELD OF RICE

Eow, Chaudbry and M. Suliman®
ABSTRACT

The effect of plant spacings and nitrogon levels was determi-
ned on the yield of a high yielding rice variety, 115 - 6, Three plant
spacings 22 22 em, 22x 15 emand 15x 15 em, and four nitrogen
levels, ioe 0,27, 33 and: 40 kgiha were cmploved in the trial.
Theze nitrogen levels wore applied at the time of panicle initiation,
In addition, a basal dose of 90 kg N and 60 kg P_0O; fha was applied
at transplanting to all the treatments excopt the control. It was
found that a combination of 22 % 22 cm plant epacing and 38kgN/ha
epplicd at panicle initiation stage proved Lo be the most favourablo
tor inereasing panicle bearing tillers.  The sterility, howewver, wos
reduged with 22w 22 em plant spacing and 40 kgN/ha applied at
Mowering.,  The maximun W0-grain weight was obtained with
22 % 22 em plant spacing and 33 kpgNiha applied st panicl:
LA {41 :'{_{G T,

INTRODUCTION

Riee | Orgea sativa £, ) is so importsnt etaple food of more than hall of
the world's population today. In addition to mecting the dictary requirements,
it is an important foreign exchapge sarning commodity ol the country,  Ag
present Fakistan i prodoeing vies to the tune of four million tons and exrning
a00 million dollars per year (Palistan Statistios. 1081). Thers exists o great
potential for ineréasing rice preduetion beth for local consumption and export
with a possibility for the country to become a Jeading rice exporting nation of
the warid,

Till pew its production has not been inereascd acording to ils genetie
production potential realized ot various rescarch institutes as well as on the

farms of progressive farmers, Among many probleme encountered in rice pro-
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duction, low plant population anid i]'l':ldﬁl’.li“ltll fertilizer nze with ita application
technique are of major importance.  Akbar and Salaemi [ [98L ] expeatad
substantial inecease in the rice vield by maintaining a plant population of 200
thonsandha s agnin:t the common averags rr-:?]ml.ntit'm of 100 thousand in
farmer’s fields, Morcover, a judicious amount of nitregen fertilizer, it applied
throngh an appropriate method may also go a long way in boosting up Lhe
grain yield/unit aren,  In the present gludy an atlempt was made to evaluate
the cffvet of plant spacings and nitrogen rates in TR -0, a coarse Tieoe varicty

commonly grown in Lhe sountry,
MATERIALS AND METHODS

The investigation was carpied out at the Agronomic Research Area,
University of Agricullure, Faisalabad, during the year 18951, The experiment
was latd out in split plot desipn with three replications, The spacings were
randomized in the main plots, whereas nitrogen dosssin the sub-plots. The
net plot eize was kept as 3.50 m x 2.25 m.

The experimental treatments included were as given helow -

(a)  Plont popilelisn

The following plant to plant ard row fo row dislances werr maintained:

Sl gy = 23 x 22 em (26611 plantshal
7 = 22 x 15 em (402030 plantsha)
2 = 15 x 14 cm (14444t plant=ha)

by Ferltilizer vales

I = 0 LgN'ha pas ureal
I = 27 kgN/ha (ns ureds)
F, = 33 LgNiha [Af T
I, = 40 Lk gN/ha {as nrea)

These doses were uged ab the time of fowering in addition to a hasal doss
of 90 koM and 60 kg £ O (ha in urea and superphosphate in all the treatme-
nts exeept eontrol, at the time of puddling, and incorporated in the seil,

Nursery was sown in the first week of Jupe and the seealings were frans.

planted in the frst week of July., Al the Agronomic operations except, Bleoss
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under study were kept nermal and uniform for all the treatments,  Trrigation

water was Irept etanding in the plots from the time of transplanting till one

week befors harvesting when the supply  of irrigation water was stopped.
Dunecan’s Multiple Range Test was used to sec the significance of variance

In treatment means at § per cent probability.

The goil wsed in this study was analysed for nitrogen, available phozpho.

rus and potassiam lefore transplanting.  The quantitative piobure has been
ghown in Talile 1.

Table 1 Nitrogen, availalfe Phasplories and  polassium coplents of the erperi.

mrentad sofl

Sumple depth Total W Availshle FExchangeable
(% phosphorus potassium me/ 1 00gm
() of soil
15 em 0.1153 8.0 &in i
W oem a2 fi 4] (.45

RESULTS AND DISCUSSION

Number of tillers/hall

I'he data presented in Table 2 (&) reveal that plant Epacings alfected the
per hill tillers substantially, The spacings 22 x 22 em and 22 x 15 em produoad
more per hill fillers than the 15 x 15 om plant spacing but did not differ from
cach other. It suggests that desrease in spacing beyond 22 x 15 em  would not
help inerease the tillers, The nitrogen levels alao showed simnificant offect on
the tillers (Table 2 B, Applieation of 33 kg Niha resulted in the maximum per
hill tillers.  Similar Encdings have been reported by, Chaudhry and Naimat
f182y,

Numelier of sunicle feni fg tilera

The data further indieate that the spacings did not influence the itumber
of paniele bearing tillers while dilferent levels of nitrogen did influence the
number of panicle bearing tillers romarkably. The application of 33 kgl /ha

produced the maximum number of panicle bearing tillers. This rate of nitrogen
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geems to be the most favourable in creating the suitable balanee between the
supply and the sink, i.e. the nutrients and the spikelets. T4 further indieates
that inerease in level of nitrogen beyond 53 kgNiha will st be helpful in
increasing the number of paniele bearing tillers. Similar results were also
repovked by Chang and Su (1977
Hlerilily percenboge

The data regarding alerility percentage reveal that the plant spacings
had no eficet on the occurrence of sterility, although narrow spacings encoura.
ged the sterile kernels, which inereased with the decrease in spacing.  The
nitrogen levels had a substantial efiect on the ocourrence of sterility.  Higher
sterility was observed in I, (eontrol] which way followed by 27 and 33 kpgXNiha.
The sterility, in general, was decreaged with the increase in nitrogen rate and
the lowest rate of sterility occurred where 40 kgNiha were applied.  Nitregen
helps decrease tho sterility in rice varielics that show moderately geod response
to it {Chandhry f af., LH71)
Table 2. Hesponse of yield and yield componeils of vice, IR-6 o warping N levals

ead plunl spacings

(A} Spavings No, of No. of Sterility  Abortive  Opague  1000-

jein) tillers  panicle Perten. purcern- puoreen-  gridn

hill bearing Lage tage lage wiglt

Lilkers [gm)

# NS N5 ES o = #

22x23 (81} 24,0 5 2.7 a 7.8 a 8.l .50 12,44

22x15 (52) 242 a 18.2 a S0 a 6.6 b a3 h 11E b

1515 (58) 2320 1.7 a 5.1 a 8.2 a 29 a i
(31 Nlevels
(kuha)

# # # * # #

0T ) 213 ¢ 14,006 10,1 a 9.1 A 10.6 a 310 d

27 (I, ) 226 b 7.6 7.8 b 7.6 b 8.7 h 4350

83 (T ) 2.0 a 26.0 a 7.4 b &8¢ 5.3 e 35.6

40 (15 ) 233 b 2000 b .90 $.14d 4.3 d 35.0 h

—

* Any two means in the same eolumn not sharing a letter differ signifieantly.

N5 = Non-significanl at A per cent level.
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Abaitive and opagus kevnols

The results show that the percentage of abortive kernels was significantly
aliected by plant spacings as well as the N ievels,  The maximum ahortive
kernels were produced in By spaving (18x15 em).

This conld be due 1o the fact
that with 1he

imeresge in plent repulatiorfunit area, the Fhetogynthetic
activities of the plant decreased which resulted in reduved photesvathesis
and inerease in sbnormal kernels Like (e abortive ones. Maximum abortive
kernels were produced where no nitrugin was applied.  In grneral, inereage in
the rate of nitrogen decrensed Lhe abertivenees of 1he grain. The more abortive
kernels chieerved in I'y might Be due 1o lack of mitregen supplics resulting in
bad vipening.  Similaly, O

grains were also aflected by different plant
epabeings a0 d X Jevels,

Meve plant population per unis ares (15x15 em} resnlted
in the maximum gecnurrenee of opadgue kKernels,  As regards nitrogen, the maxi.
i opaque kernels oecurred in contral,  The Opacieness, iy general . deeron.
sed with the increase in N lovel Nitrogen applied at the rote of 40 b N ha

highly reduced the oecurrenee of OPAgUcess,
A -grradan arpdiht )

Different plant spacings significantly influenced the 1000-grain weight.
The wider spacing (22x22 em} gave the hichest 1000-prain wiight followed by

22x15 em and 15x15 em spacing, respectively.  This may be attributed o

tmore penetration of fight, .more photosynthetic aetivitics and lesser compe-
titicn among the plants,  The effeel of different levels of nitrogen, too, affceted
the 10CC-grain weight significantly, The 23 kgNiha resulted in the maximum
grain weight, This was followed Ly Nitrogen level of 40k

giha,  Rice variety
| F-6 geems to be mederately responsiy

¢ to nitregen application., Similar
Lrdirgs have been veparted by Rajale and Prazad (1874),  Hoching (1974) also
feund that 1000-grain weight

was greatly aflected by plant density, It iy
interesting

to note that the increase in nitrogen levels hevond 83 Lgfha would
Geerease the grain weight,  This may be attributed o the poor rexponse of the
rice variety, JR.6 to the oitrogen fertilizer,

In such cases, with Ligh concen.
tration of nitrogen in Jocs adaptable

varistics, the nitrogen and carbohydraie
wetabolisms are disturbed,  The earbohydrate contents in lesfsheath and cuim

tend Lo deerease, resuiling in reduecd grain waipht,
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There is o strong evidenes to show that under the conditions, the maxi-
mum grain weight can be obtained with 22x22 cm plant spacing and 33kgN ha
when applied at paniele emergence stage of the plant.  Inaddition to a basal
dose of 90kgN and 60 kg P, 0, the application of more nitrogen than 3dkg/ha
would be wasteful and uneconomical. However, further studies of this natore

are warranted.
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