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Abstract : A field investigation was carried out at east farm of Pandit Jawaharlal Nehru College of Agriculture and Research
Institute, Karaikal during winter (Navarai), 2017. Tworicevarietiesviz,V, -ADT 46 and V, - KMP 175 were eval uated under two
irrigation methodsviz, |, - Surfaceirrigation asfloodingand|, - Dripirrigationat 1.2 CP Eeachwith six foliar spray treatmentson
55and 75 DASVviz, F, — Water spray, F,—Silica @ 500 ppm, F,— KCI @ 10000 ppm, F,—Boric acid @ 0.4 ppm, F, - Triacontanol
@ 2 ppm, F, - Brassinosteroids @ 1 ppm along with F_ - control. The aerobic rice experiment waslaid in Split split plot design.
Surfaceirrigation asflooding (I,) and the variety KMP 175 (V) have proved superior by registering taller plants when compared
to their respective other treatments. However, the number of tillers produced per hill and LAl of the variety ADT 46 were
significantly higher when compared to KM P 175 and surface irrigation again had favoured significantly higher number of tillers
and LAI. At the same time, the response of ADT 46 in producing higher number of tillersand LAl was significantly higher under
surface irrigation method while the response of the variety KMP 175 under both the irrigation methods was similar. Averaged
across irrigation methods and foliar treatments, the variety KMP 175 had significantly and consistently registered higher DMP.
Similarly, averaged across varieties and irrigation methods, application of brassinosteroids had consistently registered significantly
higher DM Pat all the growth stages of rice. Among thetwo varietiestested, KMP 175 had significantly registered lengthier roots
than ADT 46. On the other hand, the root volume and root DMP of the variety ADT 46 was significantly higher than the variety
KMP 175. Similarly, foliar spraying of KCI, water spray and Brassinosteroids had significantly registered statistically at par and
higher root volume than the other foliar treatments. Therefore, it could be concluded from the experiment that surfaceirrigation
had favoured most of the growth parameters of aerobic rice. The growth performance of the variety KMP 175 under aerobic soil
wassignificantly higher interms of plant height, DM P and root length whereasADT 46 had produced more number of tillers, LAI
and root volume. Among the foliar treatments, brassinosteriods had registered higher DMP and root volume.
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INTRODUCTION isastaplefood for alarge people on the earth (Wassman

Riceisconsumed by about three hillion people and etal., 2009). Itiscultivated in anarea of 18.45and 0.21

* Author for correspondence (Present Address):
Department of Agricultural Sciences and Rural development, Loyola Academy Degree and P.G. College, Secunderabad (Telangana) India



N.A. Kiranmai, R. Mohan, R. Poonguzhalan and S. Nadaradjan

lakh hectares, in Tamil Nadu and Union Territory of
Puducherry with an average production of 56.63 and
0.52 lakh tonnes and productivity of 3070 and 2507 kg
ha?, respectively (DRD, 2011). Karaikal, a separate
enclave of Union Territory of Puducherry in the east
coast of Tamil Nadu is considered as the rice bowl of
Puducherry and riceisgrown in anareaof 6,011 hawith
an average productivity of 2,400 kg ha*(DES, 2012).

Rice cultivation which is pre-dominant in the
Cauvery river command area is now under a serious
threat of water availability owing to distinct reasons.
Irrigated lowland rice is one of the major consumers of
fresh water as it utilizes 24-30 per cent of the world’s
accessiblefreshwater resources (IWMI, 2007 and Singh,
2013). Tuong and Bouman (2002) have predicted that
by theyear 2025, about 17 m. haof irrigated riceareain
Asia may experience ‘physical water scarcity’ and 22
m ha may face ‘economic water scarcity’. The average
overall efficiency of canal irrigation projects in rice
growing areas of the world is estimated at a miserably
low of 23 per cent (Waltersand Bos, 1999) whileonthe
contrary, efficiency of trickle (drip) irrigation can
approach 90-96 per cent (Bucks et al., 1982). Hence,
thereisan urgency to adopt rice cultivation to consume
lesswater while sustai ning the productivity.

Aerobic riceisanew technique of rice cultivation
that saves water to a tune of 73 per cent in land
preparation and 56 per cent during crop growth compared
to conventional method. Similarly, thewater required for
pipe conveyance was 152 mm as against 240 mm under
open channel irrigation resulting in asaving of 36.6 per
cent water with the same or a slightly higher yield of
rice (Srivastava, 2009). On the other hand, asricefrom
timeimmemoria adopted to puddled soil condition, aerobic
ricecultivation resultsin water stressto the plantswhich
could be mitigated by applications of foliar chemicals
and leaves a better scope to enhance the growth of
aerobicrice. Therefore, an investigation on aerobicrice
under both surface and drip irrigation with six different
foliar chemicalswas carried out on two varietiesto study
its performance.

MATERIAL AND METHODS

The field experiment was conducted at East farm
of Pandit Jawaharlal Nehru College of Agriculture and
Research Institute (PAJANCOA and RI), Karaikal
during winter (Navarai) season (2016-17). Thefarmis
situated at 10° 55°N latitude and 79°49’E longitude at

an altitude of four metersabove M SL with relatively flat
and uniform gentle slope. Karaikal region comprises
within the eleventh agro ecological zone of Indiaand it
is classified as PC, -Coastal deltaic aluvial plain. The
region enjoys tropical climate and receives an annual
average rainfall of 1368.4 mm in 55.8 rainy days. The
beneficial monsoon is north- east monsoon (October —
December) which accounts for nearly 75 per cent of
total rainfall while the south- west monsoon (June —
September) contributes nearly 16 per cent and the rest
of the rainfall occurs during summer (March to May)
and winter (January — February) seasons. The soil of
the experimental field issandy clay intexture asper the
USDA classification and is near neutral, non — saline.
Thefertility status (Organic C) of the experimental field
soil wasmedium (0.5), low in available nitrogen, highin
phosphorus and medium in potassium availability. The
field experiment was conducted in Split-split plot design
and replicated thrice with irrigation methods as main plot
(1,- Surfaceirrigation asflooding and 1, - Dripirrigation
at 1.2 CPE), two varieties (V- ADT 46 and V., - KMP
175) as sub plot and six foliar spray treatments on 55
and 75 DASas sub-sub plot (F,- Water spray, F,— Silica
@ 500 ppm, F, - KCI @ 10000 ppm, F, - Boric acid @
0.4 ppm, F_- Triacontanol @ 2 ppm, F,— Brassinosteroids
@ 1ppmalongwith F - control). The net plot area was
4.8m x 1.8m (8.64 m?) and the seeds were dibbled
manually in the dry soil at 20 cm inter and 20 cm intra
row spacing.

Irrigation scheduling:

Thefirstirrigation andthelife saving irrigation were
given as common to all the treatments. Subsequently,
for thel, — Surface flood irrigation treatments, irrigation
was scheduled as per the climatological approach (IW/
CPE) with the “r” value of 1.0 at all the growth stages.
A depth of 5cmirrigation water was provided eachtime
inthe surfacefloodingirrigation method. Theinterval of
irrigation for was calculated as per the formula given
below:

Cumulative pan evapor ation (CPE)

Irrigation interval (days) = - -
Averagedaily pan evaporation (mm)

where,

Irrigation water depth (mm)
r

(CPE)=

However, in |, - dripirrigation treatments, irrigation
water quantity of 1.2 times the open pan evaporation
(mm) was provided through thelateralsoncein aternate
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days. The time of operation of drip system in the drip
irrigation plotswas cal cul ated as bel ow:

Volumeof water (V)
inlitresrequired per plot
Emitter rate(LPH) x
No. of emittersin theplot

Timeof operation (hours) =

where, Volume of water (V) in liters required per
plot iscalcul ated based on thefollowing formula:

V =Eox12xA

where,

Eo = Daily USWA open pan evaporation data (mm/
day)

A = Areaof the plot (m?).

RESULTS AND DISCUSSION

The variety KMP 175 which is specifically
developed for aerobic condition, due to its inherent
varietal characteristicshad registered significantly taller
plants (Table1) at all the growth stages. Asthe soil was
constantly maintained at below field capacity condition
inthedrip irrigation treatment, it registered shorter plants

than high water supply treatment, surface irrigation
wherethe soil was brought to above saturation condition
during the days of irrigation and had been allowed to dry
until thenext irrigation.

In contrast totheplant height, ADT 46, asemi dwarf
variety that had produced shorter plants had registered
significantly higher tiller numbers at al growth stages
under aerobic soil condition (Fig. 1). Theintrinsic stress
tolerating mechanism of KMP 175 might haverestricted
the production of tillersinstead spend its energy on stress
tolerance. The surface flooding treatment (1) provided
analogous condition to aternate wetting and drying with
favourable redox value and high nutrient availability
(Ponnamperuma, 1981) that led to production of more
number of tillersat al the growth stages. Theinteraction
response on the production of tillers by foliar spray
chemicals with varieties was found to be significant
during the peak growth phase (flowering) of rice. The
ricevariety (ADT 46) whichisintendedly devel oped for
lowland flooded ecosystem having chosen to grow under
aerobic soil haverespond well to KCl that isintended to
induce stress tolerance. On the other hand, the variety

Table1: Plant height (cms) of aerobicrice at 90 DAS and at harvest stage asinfluenced by varieties, irrigation methods and foliar treatments

90DAS Mean At harvest Mean
Trestments R Fh R kK R F F b F F R Fa Fs Fo

gg Vi-ADT46 819 905 846 799 812 837 797 831 912 942 935 871 922 930 844 908
B8 V,KMP175 1379 1345 1279 1231 1336 1361 1415 1335 1330 1343 1289 1247 1309 1351 1368 1320
=% Men 1099 1125 1063 1015 107.4 1099 1106 1083 1121 1142 1112 1059 1115 1141 1106 1114
2§ V-ADT46 743 691 647 573 623 645 729 665 9160 834 843 733 797 783 8L7 817
?g V-KMP175 1063 1098 1177 984 1213 865 1177 1082 1118 117.1 120.3 1090 1228 1047 1185 1149
== Mean 903 895 912 779 918 755 953 874 10L7 1002 1023 919 1012 915 1001 983
Vi-ADT 46 781 798 746 686 718 741 763 748 9L4 838 889 802 89 87 830 863
V2~ KMP175 1221 1222 1228 1108 1275 1113 1296 1208 1224 1257 1246 1169 1268 1200 1277 1234
Foliar mean 1001 1010 987 897 996 927 1029 - 1069 107.2 1068 985 1064 1028 1054 -
Sources SEt C.D. (P=0.05) SEt C.D. (P=0.05)
Irrigation (1) 3.25 95 111 32

Varieties (V) 10.47 22.3 6.53 139

VXl 14.81 NS 9.23 NS

Foliar (F) 52.66 NS 56.56 NS

VxF 74.47 NS 79.99 NS

IxF 74.47 NS 79.99 NS

ValF 98.63 NS 105.13 NS

lat VF 55.73 NS 57.88 NS

Fo — Control (No foliar spray), F, — Water spray on 55 and 75 DAS, F, — Silica @ 500 ppm on 55 and 75 DAS,

F; — KCI @ 10000 ppm on 55 and 75 DAS, F, — Boric acid @ 0.4 ppm on 55 and 75 DAS, Fs — Triacontanol @ 2 ppm on 55 and 75 DAS,
Fs — Brassinosteroids @ 1 ppm on 55 and 75 DAS
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Fig. 1: No. of tillers hill-1 of aerobic rice as influenced by the varieties, irrigation methods and foliar spray treatments at

different growth stages

(KMP 175), which isintendedly developed for aerobic
soil have responded to Brassinosteroids, Silicaand Boric
acid that are intended to have growth regulating
mechanism. Theresponse of foliar spray chemicalswas
greatly observed in drip irrigation where a persistent

moi sture stress was maintained whereas the magnitude
of influence of foliar chemicals did not vary in surface
irrigation method since saturated soil moisture was
maintained alternatively.

Owingto greater tiller production during tillering and
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Fig. 2: Leaf area index (LAI) of aerobic rice as influenced by the varieties, irrigation methods and foliar spray treatments at

different growth stages
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flowering stages, the LAl of ADT 46 was significantly
higher than KMP 175 (Fig. 2). Similarly, the response of
thevariety KMP 175 was similar under both the methods
of irrigation whereasADT 46 had produced significantly
higher LAl under surfaceirrigationthan at dripirrigation.
Among thefoliar spray chemicals, Brassinosteroids by
providing drought tolerance had registered significantly
higher LAI. The Triacontanol which is a potent plant
growth regulator identified for enhancing shoot growth
(Chen et al., 2003) and stress resistance (Naeem et al .,
2012) had also registered higher LAI during flowering
stage. Similarly, the response of Brassinosteroids was
significantly and greatly pronounced under dripirrigation
system where a persistent water stress throughout the
crop growth was maintained.

The variety KMP 175 with its inherent stress
tolerating ability had advanced its growth to register
significantly higher DMP(Fig. 3) over thevariety ADT
46 at all thegrowth stages. Even though irrigation methods
hadn’t produced any significant variations at any of the
growth phase, the varietal responseto irrigation methods
was significant at all the growth phases. The response
of variety ADT 46 to produce significantly higher DMP
under surface irrigation methodswas mainly attributed
by production of more number of tillerswith higher LAL.
Contrastingly, the variety KMP 175 had registered

significantly higher DMP under drip irrigation system.
Among the various foliar chemicals, Brassinosteroids
followed by KCI| and water spray had produced
significantly higher DM P than other chemicalsat all the
growth stages.

The variety KMP 175 possessed mechanism of
drought tolerance by producing significantly deeper roots
instead to produce more number of shallow fibrousroots
that was evident from lower root volume and root dry
weight. On the other hand, the variety ADT 46 had
produced significantly more root volume and root dry
weight (Fig. 4) when compared to KMP 175.
Brassinosteroids had concurrently increased both root
volume and root dry weight while KCI had specifically
increased the root volume and triacontanol had
specifically increased root dry weight.

Conclusion:

Surface irrigation method when compared to drip
irrigation had favored most of the growth parameters of
aerobic rice. The growth performance of the variety
KMP 175intermsof plant height, DMP and root length
under aerobic soil wassignificantly higher whereasADT
46 had produced more number of tillers, LAI and root
volume. Among the foliar treatments, brassinosteriods
had registered higher DMP and root volume.

— 10000
& 9000
2 8000
s 7000
8 6000
8 5000
o 4000
]
g 3000
£
=
[a]

2000
1000

: IJ O h

2 e ¥ g
Surface irrigation Drip
m30 DAS =60 DAS

B

sl

Control
Water spray
ppm

KCI @ 10000 ppm

Silica (@ 500
Boric acid @ 0.4 ppm

Triacontanol (@ 2 ppm
Brassinosteroids (@ 1 ppm

=90 DAS = At harvest

Fig. 3:
treatments at different growth stages

Dry matter production (DMP) (kg ha?) of aerobic rice as influenced by the varieties, irrigation methods and foliar spray
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