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Abstract : Cultivation and selection by farmers for centuries under varied growing conditions has resulted in amyriad of rice varieties. Rice
varieties differ from each other in growth duration, photoperiod sensitivity, grain size, shape and colour, and endosperm properties. India
possesses an immense weal th of Basmati and non Basmeati aromatic rice varietiesand land races exhibiting awide variability intheir grain quality
and cooking characteristics. Among all scented rices aromais considered as most important quality parameter of high quality rice. The major
aromatic compound responsible for aromais considered is 2-acetyl-1- pyrroline, which is degraded by excessive nitrogenous fertilizers. To
avoid degradation of 2-acetyl-1- pyrroline and ultimately aroma organic field conditions are preferred.In present study 35 varieties/lines of
Basmati and Non-Basmati aromatic rices were evaluated for their physical and quality characteristics. Among all quality characteristicsaroma
isconsidered as most important quality parameter of high quality rice. In present study aromaranged from very low to strong. Only onevariety
i.eKalanamak 3120 show very low aroma. Strong aromawas reported for 11 varietiesand remaining 19 varieties showed moderate aroma. The
gelatinizing temperature ranged from low to high intermediate category. Thiswasindirectly decided by alkali digestion scorewhich ranged from
7.0 (Kalanamak 3216 and Kalanamak 3319) to 1.75 (Basmati 107). Cooked kernel length was recorded 13.65 mm (Hansra] 3072-2) to 8.40 mm
(Kalanamak 3319), while cooked kernel breadth ranged between 2.9 mm ( Bindli 3255) to 2.0 mm (Basmati 136, Kalanamak 3121). Elongation
ratio was recorded from 2.30 (Kalanamak 3215) to 1.75 (Kalanamak 3319). Most of the parameters of these varieties/lines were compared to
premium Dehradun basmati 3020. Based on this study it was revealed that besides Basmati rice other non Basmati aromatic rice varieties
should aso promoted by scientists and adopted by more and more farmers and traders so the consumers can get better aromatic rice at lower
cost and simultaneously we can maintain our traditional non basmati aromatic rice germ plasm.
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INTRODUCTION the world’s largest producers of white rice, accounting for 20

) ) ) ) ) per cent of all world rice production. Indiastandsfirstinares,

Rice (OryzasativaL..), asemi-aquaticannual grassnalive  gecong in production, followed and preceded by China on

to tropical Asia, is the world’s single most important food these two aspects. The other major rice growing countriesare
crop and a primary food source for more than athird of world’s | \qonesia Vietnam, Bangladesh, Thailand, Myanmar and
popu_lation. Itisanintegral part, inter-twined with the socio- Philippines among Asian countries. Now these days rice is
religious customs, food habits as well asthe economy of the o cag vely produced inwhole of theworld. Rice grain quality

country. More Fhan 90 per cent of the world’s rice is grown isamajor factor from consumer aswell as marketing point of
and consumed in Asia, where 60 per cent of the caloriesare ey, Aromatic rice, which has stronger aroma and kernel

consumed by 3 billion Asians (Khush, 1997). Indiaisone of g ongation than ordinary rice, hasmorein demandin different




YOGENDRA SINGH

countries of the world. Indiais one of the largest exporter of
basmati rice in world (Husaini et al., 2009) The consumer
demand has increased markedly to pay a premium price for
fragrance (Louiset al., 2005)

Scented rices grow best and producefinest quality grains
under cool, humid conditions, which are common in Himal ayan
Taral of U.P. and Uttarakhand and foot hillsof VindhyaHills.
Hence, Himalayan Tarai of Uttar Pradesh (U.P.) and
Uttarakhand is probably the place of origin of aromatic rices
(Khush, 2000). All typesof traditional scented ricesviz., small
and medium grained Non-Basmati and long grained Basmati
rices, were once very widely cultivated in these two states.
Within these two states different aromatic rices have adopted
to specific localities and conditions where their quality traits
are expressed best. For example the finest quality Dehradun
Basmati isproduced in Seola-M ajra Belt of Dehradun District
of Uttarakhand; Kalanamak is primarily grown by farmers of
Siddarthnagar and Basti districts of U.P.

Grain quality has always been animportant consideration
inrice variety selection and development. Based on the survey
of 11 major rice growing countries Juliano and Duff (1991)
concluded that grain quality is second only to yield as the
major breeding objective. In the future grain quality will be
even more important as once the very poor , many of whom
depend largely onricefor their staple food become better off
and begin to demand higher quality rice (Juliano and Villareal ,
1993). Grain quality in rice is very difficult to define with
precision as preferences for quality vary from country to
country. The cooking quality preferences vary in different
countries (Azeez and Shafi, 1966).The concept of quality
varies according to the preparations for which grains are to
be used. Riceisone cereal that isconsumed mainly aswhole
milled and as boiled grain. The desired properties may vary
from one ethnic group or geographical region to another and
may vary from country to country (Juliano et al., 1964). Grain
quality charactersare reported to play important rolein genetic
divergence too (Singh et al., 2008). Besides grain quality
characters, agro-morphological character like plant height,
weight of panicle, 1000 grain weight, panicle length also
contribute towards genetic divergence (Singh and Singh, 2008).
Further both grain quality and agro-morphological characters
followed by molecular marker study may be utilized to explore
the variability and relatedness among different Basmati and
non basmati scented rice lines not only at morpho-
physiological and grain quality level but also at molecular
level, which can be a positive step towards documentation of
our scattered knowl edge about germ plasm availablein India.

Basmati rice costs 2-3 times moreto pocket of consumers
than non Basmati rice. It is not possible for each and every
person to expend more money for procurement of Basmati
ricefor their kitchen. On other hand it isnot possibleto farmers
/ tradersto provide Basmati for each person as production of
most of Basmati ricein India islimited to specific areai.e. the

Himalayan Tarai region. Hence, there is need to explore
potential of other non Basmati aromatic ricese.g. Bindli, Tilak
Chandan, Kalanamak, Hansraj as substitute of Basmati rice,
as these rice varieties/lines can be cultivated in different
parts of Uttar Pradesh and Uttarakhand. Keeping in mind
these facts, present study was done to generate comparative
dataof various grain quality characteristics of these varieties/
linesw.r.t Basmati varieties/lines.

MATERIALSAND METHODS

Total 35 varietiesd/ lines comprising of 08 Basmati, 09
Hansraj, 09 Kalanamak, 06 Bindli, and 03 Tilak Chandan were
taken for present study. Dehradun basmati 3020 was taken as
standard basmati ricevariety. All thelineswere grown at seed
Production Center (SPC), Pantnagar under G.B.Pant University
of Ag. and Tech, Pantnagar under organic field conditions
during period of 2004-05 and 2005-06 .Somefield observations
like plant height and panicle length (Fig. 1) were also taken.
Grain samples of all lineswere analyzed for different quality
characteristicsviz., hulling per cent, milling per cent and head
ricerecovery asdescribed by Ghosh et al. (1971), alkali value
following the method of Little et al. (1978), amyl ose content
(Juliano, 1972) aroma, gel consistency and kernel elongation
ratio by method adopted by Azeez and Shafi (1966) were
followed.

RESULTS AND DISCUSSION

Themean values of grain quality charactersof different
aromatic rice varieties/ linesin present study are summarized
in Table 1. Among all quality characteristics aroma is
considered asmost important quality parameter of high quality
rice. Aromadevelopment isinfluenced by both genetic factors
and environment. The major aromatic compound responsible
for aromaisconsidered is 2-acetyl-1- pyrroline (Buttery et al.,
1983, 1986). In present study aromaranged from very low to
strong. Only onevariety i.e. kalanamak 3120 show very low
aroma, whilelow aromawasshown by 4 varietiesi.e. Kalanamak
3215 kaanamak 3259, kalanamak 3114-1 and Bindli 3255. Strong
aromawasreported for 11 varietiesi.e Basmati 370, Dehradun
Basmati 3020, Taraori Basmati, Basmati 136, Basmati 127,
Hansrg 3072-2, Hansrgj 3074, Hansrgj 3072-2 U, Hansrgj 3074
U and Kalanamak 3131. The remaining 19 varieties showed
moderate aroma. Accordingto Lefebvreet al., 2010, thetraining
and recruiting the sensory expert panel are important in the
process of sensory analysis and organoleptic tests.

Many cooking and eating characteristics of milled rice
areinfluenced by theratio of two kinds of starchesi.eamylose
and amylopectin, in rice grain (Rao et al.,1952). Amylose
content coorelates negatively with taste panel scores for
cohesiveness, tenderness, colour and gloss of boiled rice.
Among all varieties the amylose concentration ranged from
High (01), High-Intermediate (15) to Intermediate (19) category
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Table 1: Contd........
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and it ranged from 30.80 per cent (Kalanamak 3131) to 21.70
per cent (Kalanamak 3114-1). Consumers generally prefer
intermediate amylose conc. (20-25 %). Therice varietiesare
grouped on the basis of their amylose content in to waxy (0-2
%) very low (3-9 %), low (10-19 %), intermediate (20-25 %) and

Moderate
Moderate
Moderate
Low
Moderate

intermediate;

H-1

=g B = ; high (>25 %) (Dela Cruz and Khush, 2000). Gel consistency

2 (Fig.4) generally correlates negatively with amylose conc. Gel
2288 3“- consistency decides the either rice is soft (gel consistency >
SEERAFE 60 mm gel length), flaky (gel consistency 41-60 mmgel length)
- £ or hard (gel consistency = 40 mm gel length). Amylose and
=TS SRR amyl pectin in kernel determines the texture of cooked rice and
. = consumers prefer rice with intermediate amylose content.
AN E B3 Amylose content, starch, gel consistency and non reducing

sugars content decreases with elevated temperature ( Pandey et
al., 2007).In present study it ranged from 95.0 mm (Kalanamk
3120) to 39.0mm (Hansrgj 3072-1). All varietiesweregroupedin
three category i.e. soft (30), medium (4) and hard (1) .The

amylose content, cat.
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Fig. 4. Gel consistency

The length wise elongation (Fig.2) upon cooking
increase in girth is considered most desirable in high quality
rice. During cooking rice grains absorb water and increase in
length, breadth and volume (Sood, 1978). In present study
thekerndl length ranged from 7.2 mm (Taraori Basmati) t0 4.30
mm (Bindli 3255) and kernel breadth ranged from 2.50 mm
(Bindli 3193) to 1.75 mm (Hansrgj 3072-1). The L/B ratio of
kernedl raged from4.10 (Hansrg] 3072-1) to 1.76 (Bindli 3193).
According to DelaCruz and Khush (2000) the L/B ratio decides
the shape and category size of ricegraini.e. L/B ratio > 3.0 is
for dender shape, 2.1 to 3.0 isfor medium shapewhile=2.0is
called asbold grain. Cooked kernel lengthwas recorded 13.65
mm (Hansrg 3072-2) to 8.40 mm (Kaanamak 3319), while cooked
kernel breadth ranged between 2.9 mm ( Bindli 3255) to 2.0 mm
(Basmati 136, Kaanamak 3121). Elongation ratio wasrecorded
from 2.30 (Kaanamak 3215) to 1.75 (Kaanamak 3319). Milling
yield is one of the most important criteria of rice quality
especially from marketing point of view. Milling yield of rough
riceisthe estimate of the quantity of head rice and total milled
rice that can be produced from aunit of rough rice. In present
study milling yield ranged from 67 per cent (Basmati 107)
t055.25 per cent (Basmati 3054). Hulling percentage recorded
was 81.70 per cent (Tilak Chandan 3048) t068.50 per cent
(Bindli 3255). Paddy length was recorded from 10.30 mm
(Hansrgj 3072-2) to 6.50 mm (Bindli 3255) and paddy breadth
ranged between 2.70 mm (Bindli 3193, Bindli 3192 and Bindli
3255) t01.95 mm (Basmati 3085, Basmati 107). The L/B ratio of

paddy ranged from4.90 (Hansrgj 3072-2) to 2.41 (Bindli 3255).
Standard for evaluation of grain length and shape of rice
germplasm vary among countries and marketing areas. The
quality characterization of newly devel oped basmati and non-
Basmati rice cultivarsfrom cereal chemistry approach and to
find correlation between important properties has been
recently reported from different partsof Indiaby Bhonsele
and Sellappan (2010), Bhonsale, (2010), Bajpai and Singh
(2010), and Kaur et al. (2011).

The Basmati types are characterized by a harmonious
combination of minimum kernel dimensions (kernel length >
6.5 mm, length (L) to breadth (B) ratio (L/B ratio) > 3), intensity
of aroma (medium to strong), texture of cooked rice, high
volume expansion during cooking made up by linear kernel
elongation (> 80%) with minimum breadth-wise swelling,
fluffiness, palatability, easy digestibility and longer shelf-life
(Singh et al., 2000). Thesmall and mediumgrainaromatic rices
are regarded as separate class Non-Basmati aromatic rices.
The Non-Basmati aromatic ricesalso share one or more of the
Basmati characterigtics, but not all of them. Generally they
have small to medium kernel length but may have similar L/B
ratio and kernel elongation rate asthat of Basmati types. Many
Non-Basmati aromatic rices may surpass Basmati typesin all
other quality characteristics except kernel length. The Non-
Basmati aromatic rices are cultivated in small pockets
distributed in different parts of the country particularly in
foothills (Singh et al., 2000). Dehradun Basmati is one of the
finest quality and most ancient Basmati rice. This variety is
till in cultivationin small areacomprising of few villageslike
SeolaKala, Mgjra, Pithuwal a, Bamanwal a, Niranjanpur, Seola
Khurd, Gangnhani and Dudhai Khaddar in district Dehradun.
Taraori Basmati is selection from karnal local (HBC 19). Itis
export quality rice and being cultivated in District Bijnor of
U.P. and Digtrict U.S. Nagar and Haridwar of Uttarakhand.
Hansraj Basmati is a Basmati type and is in cultivation in
district Bijnore, Rampur and Pilibhit of U.P. among hon-basmati
aromatic rices, Kalanamak is the most popular scented rice
variety grown in U.P. it is one of the most important scented
varietiesof India. It derivesits name fromitsblack husk. Itis
grown widely in Tarai area adjoining Nepal. This variety is
famousfor itstaste and aroma. In eastern Indiait iscooked in
honour of guest or given as gift. It is cooking at marriagesis
considered auspicious and it’s smoke is believed to be
purifying the atmosphere. Although kalanamak is fast going
out of cultivation, it is one indigenous aromatic rice variety
whichispromoted properly, offersagreat promisenot only in
domestic market but also as an export commaodity. It can be
boon for farmers of Eastern Uttar Pradesh and Tarai area of
Bihar. However, there is need to offer strong research policy
and marketing support to promote this cultivar. Tilak Chandan
is medium grain variety cultivated in district Bijnore and
Rampur of U.P and by few farmers else where for personal
consumption. Bindli was once famous aromatic rice variety of
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U.P, it isnow virtually out of cultivation. Only few farmers
grow it asamixturein plains of Pauri district of Uttarakhand.
It can be cultivated under rainfed, irrigated as well as water
logged conditions.

Based on thisstudy it wasrevealed that besides Basmati
rice other varietied linesin thisstudy i.e Hansraj, Kalanamak,
Tilak Chandan and Bindli should also promoted by scientists
and adopted by more and more farmers and traders so the
consumers can get better aromatic rice at lower cost and
simultaneously we can maintain our traditional non basmati
aromatic rice germplasm.
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