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ABSTRACT

A field experiment was conducted at S.V. Agricultural College farm, Tirupati for two consecutive seasons
of rabi, 2009, and 2010 on sandy clay loam soils to study the effect of varied nitrogen and weed management
practices on growth parameters and yield of aromatic rice under aerobic culture. The results indicated that highest
values of growth parameters viz., plant height, leaf area index, number of tillers m? and dry matter production were
recorded with application of highest level of nitrogen i.e. 160 kg ha! while the lowest with lower level of nitrogen
i.e. 100 kg ha"'. Among the weed management practices pre emergence application of oxadiargyl @ 75 g ha fo hand
weeding at 25 DAS recorded the highest growth parameters and yield of aromatic rice, which was comparable with
pre emergence application of pyrazosulfuron ethyl @ 20g a.i ha™! fb hand weeding at 25 DAS. The lowest growth

and yield was associated with un-weeded check.
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Rice is the staple food for more than three
billion people, and over half the world’s population
and is the single biggest user of fresh water. On an
average, about 2,500 liters of water need to be
supplied (by rainfall and/or irrigation) to a rice field
to produce 1 kg of rough rice. Aerobic rice saves
water input and increases water productivity by
reducing water requirement for land preparation
and limiting seepage, percolation, and evaporation
losses. Nitrogen is the most important limiting
nutrient in rice production and has a positive
influence on the yield. Yield losses due to weeds
are greater in direct-seeded rice up to 73 per cent
(Milberg and Hallgren, 2004). Research results
from various locations showed that herbicides alone
do not solve the purpose of weed control
satisfactorily and they cause environmental pollution
and hence environment friendly, low volume and
labour efficient methods of weed control for
aerobic rice is essential. Hence, the present
experiment was conducted to study the effect of
nitrogen along with weed management practices
on growth parameters and yield of aromatic rice
under aerobic culture.

MATERIAL AND METHODS

A field experiment was conducted for two
consecutive seasons of rabi, 2009, and 2010 at
S.V.Agrilcultural College, Tirupati. The soil of the
experimental site was sandy clay loam in texture.
The experiment was laid out in split plot design
replicated thrice. The treatments comprised of four
levels of nitrogen viz., 100 kg ha' (N, ), 120 kg ha-
'(N,), 140 kg ha'(N,) and 160 kg ha' (N,)
assigned to main plots and seven weed
management practices viz., Un-weeded check
(W)), PE of pretilachlor @ 500 g a.i ha”' (W), PE
of oxadiargyl @ 75 g a.i ha' (W,), PE of
pyrazosulfuron ethyl @ 20g a.i ha'(W,), PE of
pretilachlor @ 500 g a.i ha™! fb hand weeding at 25
DAS(W,), PE of oxadiargyl @ 75 ga.i ha™ fb hand
weeding at 25 DAS(W,) and PE of pyrazosulfuron
ethyl @ 20g a.i ha' fb hand weeding at 25
DAS(W.) allotted to sub plots. Recommended dose
of 60 and 50 kg ha' PO, and k,O applied basally.
The test variety of rice was sugandha samba (RNR
2465). Nitrogen was applied in three equal splits
viz., basal, maximum tillering and at panicle
initiation. Growth parameters viz., plant height, leaf
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area index, number of tillers m?, drymatter
production were recorded at different stages of
crop growth viz., active tillering, maximum tillering,
panicle initiation, flowering and at harvest. Yield was
recorded at harvest.

RESULTS AND DISCUSSION

The plant height tends to increase with
advance in the age of crop up to flowering (Table 1).
The plant height measured at different growth stages
i.e., active tillering, maximum tillering, panicle
initiation and flowering recorded highest values with
the highest level of nitrogen application 160 kg ha™!,
which was at par with 140 kg ha' during both the
years. The next best was with nitrogen application
120 kg ha'! and it was significantly superior to 100
kg ha''. The shortest plants were recorded with
application of nitrogen 100 kg ha™'. The increase in
plant height with increased levels of nitrogen might
be attributed to the fact that higher nitrogen levels
induce cell division and maintain higher auxin levels,
which in turn stimulate cell elongation along the main
axis leading to better elongation of internodes and
finally resulted in conspicuous increase in plant
height. Similar results of increase in plant height
with increasing nitrogen levels have been amply
documented by Maheswari et al. (2008) and Sathiya
and Ramesh, (2009). Among different weed
management practices, the tallest plants were
noticed with pre-emergence(PE) application of
oxadiargyl @ 75 g ha"' supplemented with HW at
25 DAS, which was at par with PE application of
pyrazosulfuron ethyl @ 20g ha"! supplemented with
HW at 25 DAS and both of them were significantly
higher than rest of the weed management practices.
This might be due to effective control of weeds by
oxadiargyl or pyrazosulfuron lead to elimination of
weed competition during critical stages of crop,
resulted in increased plant height. The next best
weed management practice in recording the plant
height was the PE application of pretilachlor @
500g ha! supplemented with HW at 25 DAS which
was significantly higher than with PE application of
oxadiargyl @ 75 g ha' alone and pyrazosulfuron
ethyl @ 20g ha"' alone and these two weed
management practices were comparable with each
other and significantly higher than with pretilachlor
500 @ gha'! alone. The shortest plants were
recorded with un-weeded check at all the stages of
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crop growth during both the years of
experimentation due to heavy weed infestation,
which resulted in increased competition for growth
resources between crop and weeds which in turn
reduced the plant height. These results
corroborates the documented evidence by Ramana
et al. (2007) and Bhandare et al. (2011)

Leaf area index (Table 2) and number of
tillers m? (Table 3) of aromatic rice increased
progressively with the advance in the age of the
crop up to flowering and then declined to harvest
due to senescence of older leaves and mortality of
tillers, where as dry matter production (Table 4)
increased progressively up to harvest during both
the years. All these growth parameters registered
the highest with 160 kg N ha"!, which was at par
with 140 kg N ha''. The next best nitrogen
application 120 kg N ha! and it was significantly
superior to 100 kg N ha"'. Higher nitrogen levels
increases the availability of vital nutrients, there by
production of more number of leaves and tillers
per unit area, in addition to these higher plant height
with higher level of nitrogen resulted in higher dry
matter production. These findings are in conformity
with those of Devi and Sumathi (2011). With regard
to weed management practices, the highest growth
parameters were recorded with pre-emergence
application of oxadiargyl @ 75 gha™' supplemented
with HW at 25 DAS, comparable with W and these
in turn superior to W, The next best treatment was
W, which was at par with W, and both of them
were significantly higher than W, Significantly
lowest growth parameters were observed with W
The highest growth parameters with W, owing to
effective control of all category of weeds during
active crop growth period and reduced the nutrient
uptake by weeds and gave better environment for
development of growth attributing characters and
lowest with W, was due to severe competition of
rice plant with weeds for available nutrients which
in turn reduced the plant height, number of tillers
resulted in reduced dry matter production. Similar
results were reported by Bhandare et al. (2011).

The highest grain yield and net returns
(Table 5) were recorded with application of nitrogen
140 kg ha"', where as highest straw yield was
produced with 160 kg N ha'! and both of them were
in turn comparable. Application 120 kg N ha! was
next best level, while the lowest grain and straw



° b L 9 6 b S 9 L 01 € (50°0=d) ad

m 8S°1 9¢C 861 €r'e I1S°1 991 90°C A vL€ Tl T wygs

(‘M) SV ST e

Surpaom puey qj By I'® 307

S9T LS€ 8¢ 1433 91 99z 8¢ 7L 443 091 @ [Ayie uoingnsozeikd yo gd

Cm) sva

G e Surpoom puey qf ey

89T 06€ 98¢ LS€E L91 0LT L8€ 9L¢ L¥E 791 e3¢/ @ [ASrerpexo Jo gd

Cm) sva

G e Sumpaom puey qf By

65T 6LE vLE 823 651 95T vLE 79¢ €€ 961 I'e300S @ Jofyoe[naid yo gd

("m) eq 1'e 80T

454 89¢ 79¢ 9Z¢ 0S1 8¥T S9¢ 6¥¢ 9I¢ w1 @ [Ayie uorngnsozelkd yo gd

(‘M) B

-~ ST 1LE 99¢ £33 €SI 0ST L9€ ¥S¢ 61¢ I '3 G/ @) [A3IeIpEX0 JO HJ

S M) oy

2 L¥T 09€ 433 91¢ Il LET 8¢ 9¢¢ €0¢ Ge1 '8 005 @ Ioryoernaid yo gd

3 8TT €I¢ S0¢€ 8¢T 8 81¢ LOE SLT LYT 08 (‘M) 09U papaam-un

hs JudWRSEURW PIIAN

m b L L L z S 9 L al b (50°0=d) aD

= 11 €61 S0C 1€ 85°0 ¥l L91 661 e Tl +wgs

S9T 9L€ €L %33 0S1 9T 69¢ %33 6¢ 991 ("N -8q 8 091

9¢ TLE L9€ 6C¢ 671 65T 89¢ 1433 €Te 24! (°N) -8 S 0p1

15T ¥9¢ 96¢ 61¢ 574! S %4 19¢ 5% 01¢ €T (°N) -89 8 021

€T 96¢ 8¢ 01¢ 6€1 44 €s¢ %33 962 €€l ('N) -89 8 001

HERTIRETING

isoArey 3y 14 Id IN v 189A1RY 1Y 14 Id IN v SjuaUBAL],
0102197y 600T 190y

270

2IM[Nd 01qOIO. JOpUN

soonoeld JuowaSeury pIom pue udonIu AQ PAJOUIN[JUI SB SAFEIS [IMOIS JUSIOPIP JB 9OLI OIJBWOIE JO (,.W) SIMN JO 'ON "¢ J[qeL



271

Response of rice to nitrogen and weed management

2014

€Tl 201 86 8L 9 SL 9L S 0L L9 (S0'0=d) D

Ve 6°S¢€ 61t¢ 6€°LT 961 75°9¢C 68°9C vI6l 89VC LL'ET Twgs

(‘M) SV ST e

Surpaom puey qj By I'® 307

SL68 19LL €5eL LSYS 0€€T 8638 1S9L 1Z€L S6vS  ¥E€T @) [Ayie uoinymsozelkd Jo qd

Cm) sva

G e Surpoom puey qf ey

¥106 SI8L covL €61 6Y€T 768 91LL ILEL 8%SS  09¢C e3¢/ @) [A31eIpeX0 JO Ad

Cm) sva

G e Sumpaom puey qf By

€LLY 16SL L1ZL 997S 0€CT €198 YovL 060L 66CS  €STT T'e 3 (0S ® Ioyodemeid jo gd

("m) eq r'e 80T

81¢€8 6CIL 699 7881 L10T 9018 Th89 099 €9Ly  LL6T @) [Ayie uoinymsozelkd Jo qd

(‘M) B

£9¢8 891L 6CL9 616% L20T Y918 7069 1159 vO8y  €00C B3 GL® aws%&o Jodad

(‘M) ey

G818 869 959 6LLY SS61 9008 LSL9 86€9 08St 9061 T'®3 (0S ® Iofyoemeid jo gd

195t 081+ €19¢ 162C 6€8 (V6% 080t 916¢ L9TT 6§ (') oY popadm-un

JUIWISRUBI PIIAA

8L L6 6 LL w 12l 86 06 S9 LS (S0'0=d) D

8%°T¢C 8T STLT YT 8611 8¢ 62'8T 9T 88l €91 T wgs

LSS8 €0SL vLOL 7616 961C %33 ¥8IL 19.9 ¥90S 11T ("N -8q 8 091

S8H8 1YL 9869 STIS 8S1¢ €878 LTTL 65L9 €00S  0L0T (°N) -8 S op1

€69L 1099 8L19 6y 8781 16SL 9459 S€19 09y  YISI (°N) g 8 021

vLEL TLT9 £08S 6€1Y vL91 0T€L 9479 718 061 8991 ('N) 29 8 001

HERTIRETING

1S0AIRY IV Td Id LN IV IseAreq 3y Td Id LN v SjuaUBAL],
0102790y 6007190y

2Im[Nod 91qoIo. Jopun sadnoeld
JuAWOSeURW PAoM pue udgonru Aq paduonyyul se sagels YIMoI3 JUAIPIP Je (,.8Y 5Y) 9011 onewote Jo uononpoid onew A1q § 9[qeL



272 Tirumalareddy et al., AAJ 61
Table 5. Grain, straw yield, harvest index and net returns of aromatic rice as influenced by nitrogen and
weed management practices under aerobic culture
Rabi, 2009 Rabi, 2010

Treatments Grainyield Straw yield Harvest  Net Grain Straw  Harvest  Net

(kg ha) (kg ha') index  returns yield yield index  returns

(Rs ha') (kg ha') (kg ha') (Rs ha')

Nitrogen
100 kg ha' (N)) 1802 4231 0.28 36742 1844 4281 0.28 37455
120 kg ha' (N,) 2062 4682 0.29 43248 2089 4759 0.29 43596
140 kg ha' (N,) 2364 4940 0.31 50870 2431 4995 0.31 52187
160 kg ha' (N,) 2324 5023 0.30 49700 2380 5093 0.30 50760
SEm + 15.25 24.40 0.002 394 19.75 29.55 0.002 499
CD (P=0.05) 53 84 0.01 1365 68 102 0.01 1727
Weed management
Un-weeded check (W) 463 3643 0.11 3202 500 3594 0.12 3702
PE of pretilachlor @ 500 g a.i 1818
ha' (W,) 4630 0.28 37434 1925 4719 0.28 39806
PE of oxadiargyl @ 75 g a.i 2211
ha' (W,) 4783 0.32 47171 2275 4856 0.32 48446
PE of pyrazosulfuron ethyl @ 2189
20g a.i ha' (W,) 4769 0.31 47031 2201 4841 0.31 47000
PE of pretilachlor @ 500 g a.i 2517
ha! fb hand weeding at 25 4910 0.34 54142 2591 5042 0.34 55716
DAS (W,)
PE of oxadiargyl @ 75 g a.i 2917 5154 0.36 64105 2936 5227 0.36 64244
ha! fb hand weeding at 25
DAS (W,)
PE of pyrazosulfuron ethyl @ 2852 5144 0.35 62893 2872 5196 0.35 63082
20g a.i ha'! fb hand weeding
at 25 DAS (W)
SEm + 27.62 31.72 0.003 689 26.71 41.65 0.003 674
CD (P=0.05) 79 90 0.01 1958 76 118 0.01 1916

yields along with net returns were recorded with
application of 100 kg N ha'. Increased N supply
would have improved the metabolic activity and cell
division resulting in increased growth and yield
components coupled with higher metabolic activity,
produced higher yields of aerobic rice led to higher
returns. Higher levels of nitrogen application at 160
kg N ha! recorded lesser grain yield than 140 kg N
ha'! due to the reason that over dose of nitrogen
application produced profuse tillering which led to
competition among them resulting in conversion of
lesser number of tillers into effective tillers and

reduced the quantity of transfer of photosynthates
from source to sink would have resulted with more
number of ill filled grains. These results are in
accordance with the findings of Gautam et al.
(2008) and Sathiya and Ramesh, (2009). Among
the weed management practices, the highest grain
and straw yields along with net returns were
recorded with pre-emergence application of
oxadiargyl @ 75 g ha! supplemented with HW at
25 DAS, comparable with PE application of
pyrazosulfuron ethyl @ 20g ha"' supplemented with
HW at 25 DAS and these in turn superior to PE of
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pretilachlor @ 500 g ha! supplemented with HW
at 25 DAS Application of herbicides alone with out
hand weeding oxadiargyl @ 75 g ha! and
pyrazosulfuron ethyl @ 20g ha' were next best
treatments comparable with each other and both
of them were significantly higher than pretilachlor
@ 500 gha™' Significantly lowest yields and returns
were observed with un-weeded check The highest
yields and net returns with PE of oxadiargyl @ 75
g ha! supplemented with HW at 25 DAS might be
due to higher weed control efficiency during early
growth stages of crop, there by competition between
crop and weeds for nutrients was minimized and
made the crop plants to utilize available nutrients
more efficiently through out crop growth period
which in turn positively influenced the grain and
straw yields in turn resulted in higher returns and
lowest with un-weeded check was due to severe
competition offered by weeds for available growth
resources through out crop growth period severely
affect the yields. These results are in confirmity
with the findings of Rajkhowa et al. (2005) and
Arul Chezhian and Kathiresan, (2008).

The experimental results concluded that
nitrogen @ 140 kg ha' with pre emergence
application of oxadiargyl @ 75 g ha'! or
pyrazosulfuron ethyl @ 20g ha™' supplemented with
hand weeding at 25 DAS was effective for higher
growth parameters and yield of aromatic rice under
aerobic culture.
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