Journal of Applied and Natural Science 8 (3): 1704 - 1709 (2016)

I nfluence of sowing dates and nitrogen levels on growth, yield and quality of
scented rice cv. Pusa Sugandh-3 in Kashmir valley

Sheeraz Ahmad Wani'", Sameera Qayoom*, Mohammad Amin Bhat?, Bilal Ahmad L one',
Aijaz Nazir!

Division of Agronomy, Sher-e-Kashmir University d@fgricultural Sciences and Technology of Kashmir,
Shalimar-190025 (J&K), INDIA

’Department of Soil Science, CCS Haryana AgricultUrgiversity, Hisar- 125004 (Haryana), INDIA
*Corresponding author. E-mail: sheerazwani2@gnwaih.c

Received: January 13, 2016; Revised received: June 08, 2016; Accepted: August 30, 2016

Abstract: A field experiment was carried out to determine the optimum sowing date and nitrogen (N) level for the
scented rice cv. Pusa Sugandh-3. Twelve treatment combinations of 3 sowing dates, viz., 15", 16" and 18" stan-
dard meteorological week (SMW) at an interval of 10 days and 4 nitrogen levels (‘0", ‘40", ‘60’ and ‘80" kg N ha™)
were tested randomized in split plot design with three replications. Significant highest plant height (98.56 cm), tillers
m?(333.41), dry matter (98.38 q ha™), panicles m?(310.05), spikelets panicle?(130.25) and grains panicle™ (98.55),
grain yield (45.2 q ha™), harvest index (41.20 %), head rice recovery (47.5 %) and B:C ratio (3.03) were recorded for
the early sown 15" SMW crop. Among the different nitrogen levels tested significant highest plant height (98.12 cm),
tillers m™?(342.33) dry matter (100.68 q ha™), panicles m?(321.83), spikelets panicle(132.83) grains panicle™
(96.79), grain yield (48.0 q ha™), harvest index (42.68 %), head rice recovery (44.54 %) and B:C ratio (3.38) were
recorded with the application of 80 kg N ha™*.Therefore, the variety, Pusa Sugandh-3 should be sown earlier in sea-
son from 15" to 16 SMW and with nitrogen application of 60-80 kg N ha™* for realizing economically higher grain
yield and profit under the temperate climatic conditions of Kashmir valley.
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INTRODUCTION ety to the lower temperature stress prevalent lleya
. - . late in the season.

Most of the basmati varieties grown in our country gince rice yield and quality are not only controlley

including the state Jammu and Kashmir are tradition genetic factors, but are also largely influencedbyi-

varieties, which are tall statured, weak stemmeést, d ronmental factors (Gao and Zhang, 1994), such as
ease SL_JSCEp.tib|e and.non— responsive to fertilizgrs light, temperature, soil type, soil V\;ater, CL’J|ti0a]t
suItlngdln their Io|1/|ver yield, but are recr?gﬂmgafdfpew measures, etc. (Hiroyukt al., 2002), which can be ma-
reputed aroma. However, some new high yielding seMiyi ,ated to optimum level for higher crop yieltisough
dwarf basmati varieties have been released whigl ha itarant management factors of which sowing date a
revolutionized the basmati rice pro_duc_t|on of _tbgm:— nitrogen fertilization are of prime importance. Enof

uy. Rece“t'Y some of these high yielding varieties sowing assumes greater importance, owing to shorter
Pusa Basmati-1, P_usa Sugandh-z andPusa Sugandn-3 growing season of 140-145 days available under idaish
Paveh a_lso b?en mtroduczd in the valley I:?md ?maé valley conditions. The important growth phasesicé r

or their per orrr]nance under tdehmpﬁrat%c |m?t|c gon crop especially the grain filling stage coincidathwery
tions. Among t es_é’ usa Sugandn-3 has been ound to 5, temperature resulting in very high sterilityrqent-
perform comparatively better than other varietied a age, when sown late (Hussatral., 2009).

in terms of yield potential, disease resistanca dun Nitrogen is one of the most important nutritiontd-e

ration. '_I'he h}gherdstenhr:y lpercentage noted f:i)et ments for the higher productivity of cereal cropsl @
variety is attributed to the lower temperature dagri major factor that limits agricultural yields

anthesis to grain filling stage in the valley, wrewn g qhramaniagt al., 2000 and Islam, 2009). Nitro-
at dates recommended for the non-aromatic types Al gen absorbed by rice during the vegetative growth

the higher fertilizer doses especially nitrogenorae stages contributes in growth during reproductiod an
mended for non-aromatic types do not suit the bﬁsmagrain-filling through translocation (Normaet al.,
types. Higher nitr_ogen doses produce crop of poorigg2: Bufogleet al., 1997). The application of nitro-
grain quality, predlspose§ crop o more dlseam@t gen fertilizer either in excess or less than opimrate
increases the crop duration and also exposes ftie va affects both yield and quality of rice to remarkabl
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extent, hence proper management of crop nutritson i All the data were analysed using split plot dedign
of immense importance (Manzoegiral., 2006). Recom- analysis of variance (ANOVA) and differences among
mendation on nitrogen requirement and plantingsdfate  treatments were compared akm®.05 level of signifi-
growing coarse rice is available, but in case a¢initi  cance using the IRRISTAT data analysis package
rice such information is lacking. The varigdysa Su- (IRRI 2000).
gandh-3 being comparatively new to the valley, there-
fore much work has not been done yet on these aspecRESULTSAND DISCUSSION
and as such there is lack of information of theg®a  Growth parameters : The plant growth parameters
nomic treatments on the yield of this variety. 8efk  showed significant variation due to the effect oivs
ing in view these facts, the experiment was cordliti  ing time (Table 1). Significantly higher plant hetg
synchronize the important growth stages of thetsden (98.56 cm), tillers M (333.41) and dry matter accu-
rice with the optimum environmental conditions &fte mulation (9838 kg h4 were recorded for early sown
application of proper nitrogen dose in order totgeely 15" SMW but was at par with ¥6SMW while the 18
matured crop with higher yields and better quality. SMW sown crop recorded the significantly lowest
MATERIALSAND METHODS grov_vth parameters. Higher growth parameters.in the
earlier sown rice crop were also reported by (Hussa
The study was conducted at the Agronomy Farm ofet al., 2009; Nahaet al., 2009 and Singkt al., 2012).
Sher-e-Kashmir University of Agricultural Sciences Haghverdian (2010) also reported lower plant height
and Technology of Kashmir during summer seasonduring earlier stages of crop under earlier sowdng
2013. The study area is situated af 88 N latitude to the effect of low environmental temperature on
and 74 89 East longitude having an altitude of 1587 plants growth. However, from 60 DAT, crop sown in
m above mean sea level. The mean temperature$5" SMW recorded highest plant height but was at par

ranged from 13.11°Cand 26.90°C, respectively.
Twelve treatment combinations {8y, D;N;, DiN,
DiN3z, D2Ng, DoNg, DoNa, DaNs, DsNg, DsNi, D3N,
DsNs) of 3 sowing dates, viz., 516" and 18' Stan-

with that sown in 18 SMW. The increase in plant
height in the crops sown on early dates durindater
stages might have been due to better temperatare an
weather conditions experienced by the crop at later

dard meteorological week (SMW) at an interval of 10 growth stages especially at the internode elongatio

days and 4 nitrogen levels (‘'0’, ‘40", ‘60’ and “8kg

stage which is favoured more at higher temperatures

N ha'), respectively were tested and randomized inAlso early sown crops had longer vegetative and-ove
split plot design with three replications. The sdfithe  all growth period due to which plants synthesizexten
experimental field was silty clay loam in texturéhw  photosynthates which were utilized for growth of
neutral pH, normal electrical conductivity (0.23ndS  vegetative organs of the plant. Nitrogen playedga s
1, medium available nitrogen (407.68 kg*halow nificant role in the different growth parametersaljle
available potassium (178.08 kg Bahigh available 1). The significantly highest plant height (98.12)¢
phosphorus (26.57 kg ™ga and organic carbon tillers mi* (343.33) and dry matter accumulation (1006
(0.95%). The nursery was raised in low polytheme tu kg ha') were recorded for flevel but was at par with
nels during a period of low temperature (¥aQ Forty  Ngo level. The nitrogen levels fand control recorded
days old seedlings were transplanted at a spadib§ o significantly lower growth parameters tharg,Nand

cm x 15 cm. A uniform dose of phosphorous (P), po-Ng. However, control recorded significantly lowest
tassium (K) and zinc (Zn) at the rate of 60 k@§ 40 growth parameters among all the nitrogen leveketkes
kg K,O and 15 kg ZnSoha' was applied in all plots. The increase in plant height with increased nitroge
The nitrogen was applied as per treatments in thredevels may be attributed to the fact that nitrogen
splits. Entire quantity of P, K and Zn and 50% Nswa hances the vegetative growth of plants owing to in-
applied before transplanting and the remainingonitr crease in cell size and meristematic activity. Eciea
gen was applied in two equal splits at mid tillgrine.,  tillering by increased nitrogen application migh¢ b
30 days after tillering (DAT) and panicle initiatid60 attributed to more nitrogen supply to plant at \ati
DAT) stages as per treatments. Anthesis was detertillering stage. The increase in dry matter witlccas-
mined when 50 % of panicles were visible in thet@en sive nitrogen levels is due to the fact that inseeh
of the plot. The crop reached physiological mayurit nitrogen levels caused increase in plant heigher tin
when 95 % of spikelets had turned yellow. At pamicl Z which subsequently increased dry matter production
emergence, 12 randomly selected panicles (one fronzhilin et al. (1997) also reported increase in the plant
each separate plant) were tagged in each cultivaheight with successive increments of nitrogen. The
These tagged panicles were harvested at physialogic results were also in accordance with the findings o
maturity and data on number of filled grains penipa Haefeleet al. (2008)

cle and sterility percentage were recorded. Graidy Phenology: The days taken to reach flowering and
was calculated on 14% moisture basis. Harvest indexharvest varied significantly among the sowing dates
head rice recovery and B:C ratio were also caledlat (Table 1).The significantly higher number of dayasw

1705



Sheeraz Ahmad Wasi al. / J. Appl. & Nat. Sci. 8 (3): 1704 - 1709 (2016)

8am [eoifojoioslaw prepuels =AINS

SN (sjens] usboaN x sarep Buimos) uonoeiau]
€€0 LE0 €1 0L°2€T (so'0xd) ao
IT0 Z10 ev'0 SS9ty Fw3s
8e'e vSvy 89°2Y 008Y (°®N) U N 6 08
oT'e 66'cY €TV ozvy (°°N) U N 6% 09
672 9ger v1°6€ 058¢€ (°*N) U N B ot
€02 JAoR44 v€'9¢ 080€ (°N) BUN B 0
(ey b)) spms| usbo 1IN
T ev'T ST 60°202 (sooxd) ao
70 9¢€'0 150 ¥0'€S Fw3s
vT°0 0S'6€ 69°L€ ogze ANS (8T
502 v8'EY T’V 09eY ANS 9T
€0'e 0S'Lv 0Z'1v 0ZSY AWS ST
sarep buimos
ol D g (9%) 8011 peaH (%) xopulsenfeH (;ey b)) pplAuri JUBWITES J |
"9211 PalUISs JO onel 1sampue abejuadlad 2ol peay ‘xapul 1sanrey ‘pyeedb uo sjans| uaboaliu pue sarep Buimos Jo 10813 'Za|ge L
Yoam [ea160]0l0318W prepuels =ANS

SN (s1ans| uaboniN x sarep Buimos) uonoelaiu|
18T €9'T SN ITT 9z'e GG'8 ozee SS'TT ¥S'T (so'0xd) ao
19°0 €5°0 700 6€°0 60'T 882 €80T 18°€ 150 Fw3s
S6'EET 02'G6 Zree 98'2¢ 696 €8°0TE 900T €g€'eve Z1'86 (°®N) U N B3 08
Z6CET 9T'v6 Ge'ee 9v'ze €126 7€'G6¢ 6,16  €8'2EE 90'96 (*°N) U N B3 09
86'6CT €216 zTee 1662 0T'S8 02282 G768  Y¥'GIE A (°*N) U N B ot
S6'82T LT°06 ST'€C 1082 126. 12'892 €€T8 25262 ¥5°98 (N) 1o1u00
(;ey b)) spre| usBo N
A% 102 SN ve'e Zr's €€9T 96'19 0S'€T 8¢ (so'0xd) ao
S0'T 89°0 €00 650 0L'T 8TV 181§ vy ZL0 Fw3s
€221 90'06 LT'€2 08'6¢ 68'2. 66'0.2 €628 GZ'L0¢€ 68'G8 ANS (8T
90'2€T S0'€6 12°€2 1512 €6'€6 20'S62 8656  £¥'ZZE £6'96 ANS (9T
90'GET 90'S6 vE'€T ST'G2C G586 S0'TOE 8€86 TV 'EEE 9586 ANWS (ST
sarep buimos

(;ey bx) (wo)

1S9A Buie 8piuved uo|e|nWNJoe - ybeH
-feyolshkeg  -mojjoisheq  wmumelS 000T % AuIeIS SurJI9 W sspiued BIeW A1 W B|IL we|d uswIes . |

'SEled € Jo ale saneA  '99ll pajuads Jo 1sanlesfep pue Buuamoll 01 shep ‘ybiam urelb 0o0T ‘obe
-juadlad Ajuarsrggiaed surelb ‘answ asenbs Jad sapoiued ‘uogooe Janew Aip ‘anaw asenbs uad J9|n ‘ybiaridwo sjaAs| uabouliu pue sarep BuiMos Jo 19943 ‘T a|ge L

1706



Sheeraz Ahmad Wasi al. / J. Appl. & Nat. Sci. 8 (3): 1704 - 1709 (2016)

taken by 18 SMW sown crop, however, was at par showed no significant difference among the differen
with 16" SMW crop while the significantly lowest sowing dates is due to the fact that it is usualitable
number of days was taken by"L8MW sown crop. varietal character and the management practice has
Sowing date primarily influences the length of iege |ess effect on its variation. Haquee al. (2006) also
tive period of rice with early sown rice requiriy  reported no significant change in 1000-grain weight
greater number of days to accumulate the same numbgyith change in planting dates. In present studypni

of degree days units compared with later sown #ce. gen levels also significantly influenced differeyield
linear negative correlation between sowing dates an attributes (Table 1). A significantly higher numbsfr
growth period, in the later sowing dates was akso ' panicles rif (310.83), and grains per pani($6.79)
ported by Peng-feét al. (2013). Among the nitrogen were recorded for jbut was at par with § level
levels 80 and 60 kg N Hatook significantly more while as Ny, and N (control) recorded lower yield
number of days to reach flowering and harvest #@n attributes. The sterility percent was found highest
kg N ha'and control. Delayed flowering with higher (32.86 %) for the B level and lowest for control
nitrogen dose may be due to more vegetative growth(28.07 %). The increase in panicles’ mbserved for

as reflected by increased plant height, which deday Ng, and N levels might be due to the fact that highest
maturity. Haqueet al.( 2006) conducted an experiment nitrogen levels ensured better availability of ogen

to study the effect of nitrogen fertilizer on yigld  to plants during the tillering period of rice, whic
ability of indigenous aromatic rice varieties witiree  mjight have resulted in more productive tillers @od-
levels of nitrogen fertilizer (0, 60 and 120 kg B sequently the panicle n Increasing trend of panicle
They reported that irrespective of cultivars, tteysl  at the higher levels of nitrogen was also obsefwed
required to flowering and maturity significantly-in  (Awan et al., 2011). However, the higher sterility per-
creased with the increase in the amount of nitrogercentage recorded in the treatments received highest
applied. Crop maturity was delayed by almost 913, nitrogen doses, might be due to the reason thakehig
and 7days at 60 kg N hand by 17, 14, 11 and 12 days doses of nitrogen produced profuse tillering, wHisth

at 120 kg N ha Accelerated vegetative growth might be to competition among the tillers and reduces thengu

a factor for delaying flowering and crop maturitiftnthe  tity of photosynthates from source to sink, which
increase in the amount of nitrogen fertilizer. would have resulted in more number of ill-filled
Yield attributes: Significant variation in the yield grains. The increase in spikelet sterility with i
attributes was noticed among the sowing dates €Tablcrease in nitrogen levels were also reported byndvia
1). The 18 SMW sowing date recorded significantly et al., 2010). The 1000-seed weight is usually a stable
higher number of panicles ™(301.05) and grains varietal character and the management practice has
panicle nf (98.55) over 18SMW sowing date but |ower effect on its variation. Haquet al. (2006) did
was at par with 18 SMW sowing. However, sterility not find any significant variation in the 1000-dee
percent, a negative yield attribute was found hsghe weight of rice varieties because of variation imagen
(39.80 %) in the late sowing date {18MW). Higher  dosage . The interaction effect between sowingsdate
panicles nf and grains per panicle in earlier sowing and nitrogen levels was however non-significant.

dates might be due to more favourable weather eondiGrain yield and harvest index: The significantly
tions during the critical growth stages like pa@igti-  highest grain yield (4520 kg B and harvest index
tiation, flowering and grain filling periods andsaldue  (41.20) was recorded for crop sown oMW but

to higher tillers nf in earlier sown dates. The higher was at par with 18 SMW sown crop while the lowest
sterility per cent in the later sown" 1MW crop was grain yield (3220 kg h3 and harvest index (37.69 %)
due to lower number of filled grains per panicléisT  was recorded from the later sown™&MW crop
might be attributed to the lower temperature prewal (Table 2). Yield increase in the 1MW sown crop
during the flowering and grain filling period which was 3.53 and 28.53 per cent ovef"Hhd 18 SMW
caused the lower pollen germination and, consesown crop, respectively. The higher yield in theiea
quently, increased the unfilled grains per panidiéich  sowing dates might be attributed to the resultighér
therefore increased the sterility per cent. Husshab. number of panicles fhand grains per panicle. Nahar
(2009) also reported that delayed sowing under Kashet al. (2009) reported significant reductions in yield
mir conditions exposes the flowering period of rfioe  attributes and yields after delayed transplanting.
lower temperature and increases the sterility pgrce Spikelet sterility was increased by late transpfant
age considerably. Nahat al. (2009) reported that low due to low temperature at panicle emergence stage.
temperature causes various types of injuries ie ric The important growth phases of rice crop especially
plants, but the most important one is spikeletilgier  the grain filling stage coincides with very low teema-
They reported that filled grains production deceeas ture resulting in very high sterility percentagereby
significantly with the delay of transplanting whiglas  reduction in yield, when sown late (Hussanal.,
due to occurrence of low temperature at anthesis an2009). Higher harvest index might be due to theero
spikelet primordial formation. The 1000-seed weight crop growth and development and assimilate accumu-
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lation in the grains. Singkt al. (2012) reported that 15" to 16" SMW and with nitrogen application of 60- 80
under late sown conditions there was reductionain h kg N ha' for realizing economically higher grain yield
vest index of rice cultivars in sequence of (Shalim and profit under the temperate climatic conditiais
Rice 1> Jhelum > Chenab> China 1039). The nitrogenKashmir valley. This study will be useful to creatgare-
levels also exerted a significant effect on thddyief ness among the farming community about the optimum
basmati rice (Table 2). The highest grain yieldO@8 dose of nitrogen fertilizer (80 kg N feand sowing date
kg ha®), and harvest index (42.68) was produced in (15" SMW) of scented rice in Kashmir valley to get
crop received 80 kg N Haand was at par with Jy maximum production and remunerative returns.

level but was significantly superior to;fNand control

treatments. The increase in grain yield by apph80g REFERENCES
kg N ha was 7.9, 19.79 and 35.83 per cent than nitro-Awan, T. H., Ali, R. I., Manzoor, Z., Ahmad, M. arfk-

gen levels of 60, 40 and 0 kg harespectively. This htar, M. (2011). Effect of different nitrogen leseind
could mainly be attributed to the increase in thenn row spacing on the performance of newly evolved me-
ber of panicles fAand total number of filled grains per dium grain rice variety, KSK-133]. Anim. Plant Sci.
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. . . o ” Babu, M. and Hai, L. H. (2000). Adaptation of théoch
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