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Physical and cooking parameters of organic rice
under non-chemica weed management

l BAVAJI GUDI SHOBHA RATHOD AND E. SOMASUNDARAM

SUMMARY : Afieldinvestigation was carried out at Tamil Nadu Agricultural University, Coimbatoreto
evaluate the effect of different non-chemical weed management practices on physical and cooking
parameters of organicrice (CO (R) 50). The experiment waslaid out in Randomized Block Design with
threereplication and ten treatments. The physical parameterslike kernel length valuesvaried from 5.86
t06.10 mm, kernel breadth varied from2.03t02.11 mm, L/B ratiovaried from 2.77 to 2.94 and cooking
parameterslikekernel length after cooking (KLAC) valuesranging from 9.60to 10.80 mm, kernel breadth
after cooking (KBAC) ranging from 2.80to 3.42 mm, linear el ongation ratio (L ER) ranging from 1.64 to
1.78, breadth wise elongation ratio (BER) ranging from 1.00to 1.19, water absorption ratio ranging from
3.05t0 3.81 and volume expansion ratio ranging from 2.50 to 3.40. From this experiment mulching with
biodegradable polythene sheet recorded the highest grain yield (5557 kg ha') and quality parameters
like kernel length, kernel length after cooking, kernel breadth after cooking, water absorption ratio and
volume expansion ratio. But among different non-chemical weed management practices benefit cost
ratio was found to be highest in Hand weeding on 15 DAT followed by Azolla inoculation.

How to citethisarticle: Rathod, Bavaji Gudi Shobha and Somasundaram, E. (2017). Physical and cooking
parameters of organic rice under non-chemical weed management. Agric. Update, 12(TECHSEAR-6) : 1520-
1525; DOI: 10.15740/HAS/AU/12. TECHSEAR(6)2017/1520-1525.

BACKGROUND AND OBJECTIVES is4.72 million hectares (2013-14) including
3.99 million hectares under forest cover

Rice(Oryzasatival. ) isthe st_aplefoqd (Wwww.apeda.gov.in). The area under organic
for more than half of world populationandis rice is 11,292 ha and production is 22,674

oneof theleading cereal cropbang grawnin milliontonnes. In Tamil Nadu, organically rice

many regions of world. Currently, a keen cultivated in 5.8 ha and production is 14.77
awareness has sprung on the adoption of million tonnes (NPOP, 2012).

orggﬁlc farml rt1gfas Zremedy tl(t) cur_?hthe Weeds are responsible for heavy rice
negativempact of mocdern agricuiture. ' here yield lossesvaried from 28 to 93 per cent

IS an emerging awareness among public on depending on the type of weed flora and
the use of high quality food materials which int'zngty, iag . T st on of o o

arefreefrom chemi cal tOX|cant§. In Inqha, 'the weed competition (Pandey et al., 2001). The
total area under certified organic cultivation
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continuous use of the herbicides over aperiod of timeon
a same piece of land, leads to ecological imbalancesin
terms of weed shift and environmental pollution.Hence,
emphasisis given for the use of organic resources and
non-chemical management practicesto maintain the soil
guality and environmental healthin order to producefood
of high quality.Therefore, the present study was aimed
at finding out the effect of different non-chemical weed
management practices on physical and cooking
parameters of organic rice.

RESOURCES AND METHODS

A field experiment was conducted during Rabi 2014-
15 (October-February) at Tamil Nadu Agricultural
University, Coimbatorein O, block wetland. Thefarmis
situated inthe Western Agroclimatic Zone of Tamil Nadu
at 11°N latitude and 77°E longitudes at an altitude of
426.72 M above Mean Sea Level.The soil of the
experimental field was having a pH of 8.3 and EC of
0.45 dSmt taxonomically classified as clay loam. The
soil was characterized aslow in available nitrogen (216
kg/ha), mediumin available phosphorus (16.9 kg/ha), high
inavailable potassium (410 kg/ha) and mediumin organic
carbon content (0.60%).

M eteor ological parameters:

During the experimental period, a total rainfall of
20.4 mm was received in 8 rainy days. The mean
maximum and minimum temperatures were 30.2°C and
20.8°C, respectively and the mean rel ative humidity was
87.9 to 54.1 per cent at 0722 hrs and 1422 hrs. The
average bright sunshine hour of 6.0 hrs day! and with
an average wind velocity of 4.8 km hrt. Weather
conditions prevailed during the cropping period are
illustratedin Fig. A.
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Fig. A: Weather parameters prevailed during the cropping
period (Rabi 2014-2015)

Theexperiment waslaid out in aRandomized Block
Design (RBD) with three replications. The treatments
comprised of ten different weed management practices
viz., Application of paddy straw @ 3 t/haon 3 DAT +
Hand weeding on 35 DAT (T,), Azollaasdual crop with
rice and incorporation on 35 DAT using power weeder
(T,), Hand weeding on 15 DAT and 35 DAT (T,),
Conoweeder 3 times on 20, 30, 40 DAT (T,), Mulching
with biodegradable polyethelene sheet (T,), Intercropping
mesta (Hibiscus cannabinus) with rice as paired row and
harvested greens (T,), Intercropping daincha (Sesbania
aculeata) withrice aspaired row cropping and incorporation
on 35 DAT (T,), Application of rice bran @ 2 t/haon 3
DAT + Hand weeding on 35 DAT (T,), Hand weeding on
15DAT followed by Azollainoculaion (T,) and Unweeded
check (T,,).Mediumduration (130 -135 days) rice variety
CO (R) 50 was chosen for the study.All the package of
practices for the treatments were carried out as per
recommendation of CPG (2012). Observations were
recorded for variousyield and quality parameters. Grain
from each net plot was cleaned, sun dried and weighed
at 14 per cent moisture content and the grain yield was
expressed in kg ha.

Physical characters:
Kernel length and breadth:

The length and breadth of brown rice (de-hulled)
was measured using vernier calipers and expressed in
mm (Kaul, 1970).

Length Breadth
Grain size Length (mm) Scale Length (mm)
Extralong >75 1 >2.40
Long 6.61-7.50 2 2.21-2.40
Medium 5.51-6.60 3 2.01-2.20
Short <5.50 4 1.80-2.00

Length/Breadth (L/B) ratio:

It isthe ratio between the kernel length and kernel
breadth, calculated to determine the grain shape as
suggested by Kaul (1970) using the formulae:

Kernel length (mm)

L/Bratio=
Kernel breadth (mm)

Grain shape L/B ratio
Slender >3.00
Medium 2.10-3.00

Bold 1.10-2.00
Round <1.00
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Cooking characteristics :

Kernel length and breadth after cooking (KLAC):
Ten normal milled grainswere pre-soaked to 10-30

minutes and were placed directly into boiling water. The

length and breadth of 10 grains were measured. The

average was worked out and expressed in mm (Azeez

and Shafi, 1966).

Scale KLAC (mm)
1 <9.00
2 9.01-10.00
3 10.01-11.00
4 11.01-12.00

Length elongation ratio (LER):
LERiscalculated by the following formulae:

Length of cooked rice(mm)
Length of raw rice(mm)

Length elongation ratio =

Breadth wise elongation ratio (BER):
BER iscalculated by the following formulae:

Breadth of cooked rice (mm)
Breadth of raw rice(mm)

Breadth elongation ratio =

Volume expansion and water absorption:
Thevolume of theinitial milled rice was measured

by water displacement method in agraduated measuring
cylinder. Then the same quantity of milled rice was
cooked in hot water in glasstubetill its optimum cooking
time. The cooked rice volume was measured again, by
water displacement method. It is expressed in cubic
centimetre.

Volume of cooked rice(cc)
Volume of milled rice(cc)

Volume expansion =

Satistical analysis:

The data on various parameters studied during the
investigation was statistically analyzed as per the
procedures suggested by Gomez and Gomez (1984) for
Randomized Block Design. Wherever statistical
significance was observed, critical difference (CD) at
0.05 per cent level of probability was worked out for
comparison.

OBSERVATIONS AND ANALYSIS

Theresults obtained from the present study aswell
as discussions have been summarized under following
heads:

Grainyield :
The perusal of data revealed that grain yield of
transplanted organic rice was very much influenced by

Table 1: Effect of different non-chemical weed management practices on physical parametersin organic rice production

! Kernel )
Kernel Grain L/B Grain
Treatments length (mm) size breadth Scale ratio shape
(mm)
Application of paddy straw @ 3t ha™ on 3 DAT + Hand
T - . ) paccy @ 6.01 Medium 2.05 3 2.85 Medium
weeding on 35 DAT
Azollaas dual crop with rice and incorporation on 35 DAT ) )
T, - . 592 Medium 2.05 3 277 Medium
using power weeder
Ts - Handweedingtwiceon 15 DAT and 35 DAT 5.99 Medium 2.10 3 2.85 Medium
T4 - Conoweeder 3timeson 20, 30, 40 DAT 597 Medium 210 3 2.84 Medium
Ts -  Mulching with biodegradable polyethelene sheet 6.10 Medium 2.09 3 293 Medium
Int i esta (Hibi abi ithri
T, - n‘ercropp| ng mesta( . ibiscus cannabinus) with rice as 5.90 Medium 208 3 279 Medium
paired row and harvesting as green
Int ing daincha (Sesbani leata) with ri ired
T, . n ercropg ng am_c a ( gnla aculeata) with rice as pair 501 Medium 204 3 283 Medium
row cropping and incorporation on 35 DAT
Application of ricebran @ 2t ha* on 3 DAT + Hand ) )
Tg - ) 6.09 Medium 2.06 3 294 Medium
weeding on 35 DAT
To - Hand weeding on 15 DAT followed by azollainoculation 6.05 Medium 211 3 293 Medium
Tiww - Unweeded check 5.86 Medium 2.03 3 2.80 Medium
SE+
NA NA NA NA NA NA
C.D. (P=0.05)

NA - Data statistically not analysed
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weed control treatmentsover unweeded control. Higher
grainyield (5557 kg ha?) was observed in mulching with
biodegradable polyethelene sheet which was in
conformity with the findings of Ali Mohtisham et al.
(2013) who reported that the plastic sheet mulching
resulted in maximum paddy yield dueto improvement in
plant height, number of panicle and 1000-grain weight.
Dragtically lower grainyield of 2774 kg ha' wasobtained
from the unweeded check.

Physical characters:

Physical quality parameter such as kernel length,
kernel breadth and length breadth ratio were estimated
at post harvest stage andpresented in Table 1.

Kernel length :

Among the weed management practices the kernel
length was higher (6.10 mm) in mulching with
biodegradable polyethelene sheet (T,) and followed by
application of ricebran at 2t ha! on 3 DAT + HW on
35 DAT (T,), hand weeding on 15 DAT followed by
Azolla inoculation (T,) and application of paddy straw
at 3t ha'fb hand weeding (T,). Thekernel length ranging
from 5.86 to 6.10 mm were classified as medium size
category.

Kernel breadth:
Hand weeding on 15 DAT followed by Azolla
inoculation (T,) recorded numerically higher kernel

breadth of 2.11 mm and followed by hand weeding twice
(T,), conoweeder thrice (T,) and mulching with
biodegradable polyethelene sheet (T,). All other
treatments evaluated and registered kernel breadth
ranging from 2.03 to 2.11 mmwere grouped under Scale
3 were classified as medium size category.

Length breadth ratio :

The weed management practices significantly
increased the L/B ratio (2.94) in application of ricebran
at 2t ha' on 3 DAT + HW on 35 DAT (T,) and followed
by mulching with biodegradabl e polyethelene sheet (T ),
hand weeding on 15 DAT followed by Azollainoculation
(T, and application of paddy straw at 3t ha'fb hand
weeding (T,). All the treatments were classified as
medium in grain shape andthe L/B ratio ranged from
2.80-2.94.

Cooking characters :

Cooking parameter such as Kernel Length after
Cooking, Kernel Breadth after Cooking, Linear Elongation
Ratio, Breadth wise Elongation Ratio, Water uptake and
volume expansion ratio were estimated and data’s are
presented in Table 2 and 3.

Kernel length after cooking (KLAC):

Datapertaining to kernel length after cooking (mm)
under different weed management practices are given
inTable 2.

Table?2: Effect of different non-chemical weed management practiceson Cooking parametersin organic rice production

Treatments KLAC Scale KBAC Scale LER BER
(mm) (mm)

T, - Applicationof paddy sraw @ 3t ha® on 3 DAT + Hand weeding on 35 DAT 10.70 3 3.40 2 1.78 1.19
T, - Azollaasdual crop with rice and incorporation on 35 DAT using power weeder 9.60 2 3.09 2 1.62 112
Ts - Handweeding twice on 15 DAT and 35 DAT 10.40 3 3.32 2 174 1.16
Ts - Conoweeder 3timeson 20, 30, 40 DAT 10.50 3 321 2 1.76 113
Ts - Mulching with biodegradable polyethelene sheet 10.80 3 342 2 177 117

Intercropping mesta (Hibiscus cannabinus) with rice as paired row and
Te _ 9.80 2 2.98 2 1.66 1.07

harvesting as green

Intercropping daincha (Sesbania aculeata) with rice as paired row croppin
Tz . PRIng . ( ) P PRIng 10.40 3 3.16 2 1.76 112

and incorporation on 35 DAT
Ts - Application of ricebran @ 2t ha™ on 3 DAT + Hand weeding on 35 DAT 10.50 3 3.38 2 172 115
To - Handweeding on 15 DAT followed by Azolla inoculation 10.20 3 3.10 2 1.69 1.06
T - Unweeded check 9.60 2 2.80 2 164 1.00

SEx+

NA NA NA NA NA NA
C.D. (P=0.05)

NA - Data statistically not analysed
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Kernel length after cooking was influenced by the
weed management practices. Significant variation was
observed among the different weed management
practices. Kernel length after cooking was significantly
higher in (10.80 mm) in mulching with biodegradable
polyethelene sheet (T,) and it wasfollowed by application
of paddy straw at 3t ha' on 3 DAT and hand weeding
on 35 DAT (T,), conoweeder thrice (T,) and application
of ricebranat 2t ha' on 3 DAT + HW on 35 DAT (T,).

All treatments evaluated and registered KLAC
valuesranging from 9.60 to 10.80 mm and comes under
Scale 3 category expect unweeded check (T ),
intercropping mesta with rice as paired row and
harvesting as greens (T,) and Azolla as dual crop with
rice and power weeder incorporation on 35 DAT (T,)
were classified under Scale 2. Sood and Sadiq (1979)
stated that |ength-wi se expansion without acorresponding
increasein girthisconsidered ahighly desirablericegrain
quality trait.

Kernel breadth after cooking (KBAC):

All the weed management practi ces were eval uated
and registered KBAC valuesranging from 2.80 to 3.42
mm and obtained Scale 2. The higher KBAC value (3.42
mm) registered under mulching with biodegradable
polyethel ene sheet (T) followed by application of paddy
straw at 3t ha on 3 DAT and hand weeding on 35 DAT
(T,) and the lowest value KBAC (2.80 mm) was
recorded with unweeded check (T,,).

Linear elongation ratio (LER) and breadth wise
elongation ratio (BER):

Adoption of different weed management practices
had significant influence on linear elongation ratio and
breadth wise elongation ratio are presented in Table 3.

Maximum LER (1.78) and BER (1.19) wasrecorded
in the application of paddy straw at 3t ha® on 3 DAT
and hand weeding on 35 DAT (T,) and followed by
mulching with biodegradable polyethelene sheet (T,).The
lowest LER and BER of 1.64 and 1.00 was noticed in
the unweeded check (T, ).Linear elongation of rice on
cooking is one of the major characteristics of good rice
(Sood and Sadiq, 1979).

Water absorption ratio:

The water absorbed by rice during cooking is
considered animportant quality parameter asit givessome
estimate of the volume increase during cooking. Water
uptake shows a positive influence on grain elongation.
Mulching with biodegradable polyethelene sheet (T,)
registered higher water absorptionratio (3.81) and it was
comparable with application of ricebranat 2t ha!on 3
DAT + HW on 35 DAT (T,), hand weeding twice (T,)
and hand weeding on 15 DAT fb Azollainoculation (T,),
which were comparable with each other.

Volume expansion ratio:
The lesser volume expansion ratio (2.5) was
registered by mulching with biodegradable polyethelene

Table3: Effect of different non-chemical weed management practices on cooking parameter and grain yield (kg ha) in organic rice production

Water Volume Grain
Treatments LER BER  absorption  expansion .
) h yield
ratio ratio
T, - Applicationof paddy straw @ 3t ha' on 3 DAT + Hand weeding on 35 DAT 1.78 1.19 3.25 26 4610
T, - Azollaasdual crop with rice and incorporation on 35 DAT using power weeder 1.62 112 3.18 2.7 3898
Ts - Handweeding twice on 15 DAT and 35 DAT 174 1.16 3.38 30 5020
Ts - Conoweeder 3timeson 20, 30, 40 DAT 1.76 113 3.13 28 4557
Ts - Mulching with biodegradable polyethel ene sheet 177 117 381 25 5557
Intercropping mesta (Hibiscus cannabinus) with rice as paired row and
Te harvesting as green 1.66 1.07 3.10 2.8 3642
Intercropping daincha (Sesbania aculeata) with rice as paired row cropping and
T, incorporation on 35 DAT 1.76 112 3.23 30 4241
Ts - Application of ricebran @ 2t ha® on 3 DAT + Hand weeding on 35 DAT 172 115 352 25 5377
Te - Hand weeding on 15 DAT followed by azollainoculation 1.69 1.06 3.36 26 5020
T - Unweeded check 1.64 1.00 3.05 34 2774
SEx 371.2
NA NA NA NA
C.D. (P=0.05) 779.9

NA - Data statistically not analysed
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sheet (T,) and it was comparablewith application of rice
bran at 2t ha' on 3 DAT + HW on 35 DAT (T,),
application of paddy straw at 3t ha'fb hand weeding
(T,) and hand weeding on 15 DAT fb Azollainoculation
(T,). The highest volume expansion ratio (3.4) was
recorded with unweeded check (T, ) which is superior
thanall other treatments.

Hemalatha et al. (2000) reported that application
of FYM @ 12.5t ha!, incorporated at the start of first
puddling, improved theyield and quality of rice and soil
fertility. Grain size and shapelargely determinethe market
value and consumer acceptance of rice, while cooking
quality is influenced by the properties of starch. Some
varieties expand morein size than others upon cooking.
Cooking parameters were kernels absorb water and
increasein volumethrough increasein length or breadth
(Hogan and Plank, 1958). Hossain et al. (2002) reveal ed
that breadth wise increase is not desirable, wheresas,
length wiseincrease without increasein girthisdesirable
characteristicsin high quality premiumrice. The length
of cooked rice (Table 2) ranged from 9.60-10.80 mm
and the highest length of 10.80 mm was recorded with
Mulching with biodegradabl e pol yethel ene sheet. From
this experiment results mulching with biodegradable
polythene sheet recorded the highest grain yield and
quality parameterslike kernd length, kernel length after
cooking, kernel breadth after cooking, water absorption
ratio and volume expansion ratio. But among different
non-chemical weed management practices benefit cost
ratio was found to be highest in Hand weeding on 15
DAT followed by Azollainoculation.
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