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AB STRACT: The per for mance of 13 veg e ta ble am a ranth ge no types was as sessed un der hot
and dry sum mer con di tion in red and lateritic belt of West Ben gal, In dia. Sig nif i cant dif fer ences
among the ge no types were no ticed for var i ous growth and yield at trib ut ing traits at three
sam pling dates (17, 24 and 31 days af ter sow ing). North Dinajpur Col lec tion-4 was re corded as
the high est yielder (178.4 q/ha). Bankura Col lec tion-2, Pusa Lal Choulai, Kendrapara Col lec tion-
6 and Arka Suguna were rel a tively low pro ducer, but had high leaf : stem ra tio, a desirable trait
for any leafy vegetable.
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Am a ranth is among the few dou ble duty
plants that can sup ply grains of high nu tri tional
qual ity as well as tasty leafy veg e ta bles.
Amaranthus are com mon in In dia and mostly
grown dur ing sum mer and rainy sea son for their
ten der and suc cu lent leaves. Veg e ta tive parts of
the plants are high in cal cium, po tas sium, iron,
ascor bic acid and di etary fi bre, in di cat ing a high
food po ten tial (Hill and Rawate, 3). Veg e ta ble
am a ranth is grown al most round the year in the
lateritic belt of West Ben gal. How ever, it of ten
per formed poorly in the sum mer months.
Ex is tence of wide vari abil ity in var i ous traits was 
doc u mented in am a ranth (Arivazhagan and
Kader, 1). Thus, it of fers a con sid er able scope to
iden tify suit able type for any par tic u lar re gion
and time. In view of the above points the pres ent
re search programme was for mu lated to iden tify
su pe rior ge no type(s) suit able for grow ing in the
hot and dry sum mer con di tion in red and lateritic
belt of West Bengal.

MA TE RI ALS AND METH ODS

The pres ent in ves ti ga tion was car ried out
dur ing sum mer sea son of 2006 at Hor ti cul ture
Farm of In sti tute of Ag ri cul ture, Visva-Bharati,

Sriniketan that rep re sents sub-hu mid,
sub-trop i cal and lateritic belt of West Ben gal,
In dia. The ex per i men tal ma te rial con sisted of
thir teen veg e ta ble am a ranth ge no types (four
im proved types and 9 land races). The soil of the
ex per i men tal site was loamy-sand hav ing 6.79
pH, 0.64 % or ganic car bon, 247.7 kg/ha avail able 
ni tro gen, 29.8 kg/ha avail able phos pho rus and
280.5 kg/ha avail able po tas sium con tent. The
seeds were sown dur ing full sum mer con di tion
on April 25, 2007 at spac ing of 25 cm be tween
rows fol lowed by thin ning to 5 cm be tween
plants af ter two weeks. The net plot size was 2x1
m2. Ran dom ized Block De sign with three
rep li ca tions was adopted for this study. Data was
re corded on 10 ran domly sam pled plants from
each rep li ca tion in three oc ca sions at17, 24 and
31 days af ter sow ing (DAS) for plant height,
stem di am e ter, leaf num ber, leaf length, leaf
width and av er age weight per plant. Leaf : stem
ra tio (fresh and dry) were ob tained by di vid ing
the leaf weight (fresh and dry) by stem weight
(fresh and dry) and re corded in a ra tio at fi nal
har vest. Data on yield per plot was re corded as
whole plot ba sis dur ing fi nal har vest that was
later on con verted into es ti mated yield per ha.
The data were sub jected to anal y sis of vari a tion
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(ANOVA) to test sig nif i cance of dif fer ent traits
across ge no types. Critical differences (CD) were
also worked out to find significant differences
among means of traits.  

RE SULTS AND DIS CUS SION

Data per tain ing to dif fer ent growth and
yield at trib utes (Ta ble 1) re vealed significant
dif fer ences among the en tries for all the stud ied
traits in three sam pling dates. The mean val ues
in di cated that all the traits in creased con sid er ably 
as the crop ad vanced from 17 to 31 days. Among
the ge no types, Bankura Col lec tion-1 at 17 DAS
and Pusa Kirti at 24 and 31 DAS re corded the
max i mum plant height. Sim i larly, Bardhaman
Col lec tion 1 and Bolpur Col lec tion 2 at 17 DAS,
Pusa Kirti at 17 and 24 DAS and Bolpur
Col lec tion 2 at 31 DAS re corded the max i mum
stem di am e ter. Plant height and stem di am e ter are 
the im por tant con trib ut ing com po nent char ac ters
for the en hance ment of fo liage yield (Shukla et
al. 8). Sig nif i cant dif fer ences were also re ported
for these two traits by (Lohithaswa et al. (6) and
Hossain and Rahman (4). 

Bolpur Col lec tion-2 pro duced high est
num ber of leaves in all three sam pling dates
among the en tries, how ever at the same time it
also pro duced the low est leaf length and width at
fi nal har vest. Bardhaman Col lec tion 1 reg is tered
max i mum leaf length and leaf width on all
sam pling dates. Sig nif i cant dif fer ences reg is tered 
for leaf num ber per plant, leaf length and leaf
width in grain am a ranth are in agree ment with
Vaidya and Jain (9). High est plant weight was
reg is tered for North Dinajpur Col lec tion-4 in all
three sam pling dates con firm ing to the re ports of
Rani and Veeraragavathatham (7). A wide range
of vari a tion was ob served for green yield per
hect are (36.1 to 178.4 q). Vari a tion among
am a ranth ge no types has also been doc u mented
for green yield by Varalakshmi and Pratap Reddy 
(10), Vaidya and Jain (9) and Rani and
Veeraragavathatham (7). The mean value for

yield per hect are was 76.4 q. The ge no type,
North Dinajpur Col lec tion 4 was reg is tered as the 
top per former for fo liage yield. It pro duced
13.9% more greens than Bardhaman Col lec tion
1, the sec ond best per former for yield. The best
yielder, North Dinajpur Col lec tion-4 had
re corded high est weight per plant. It was also a
good per former for stem di am e ter, leaf num ber
per plant, leaf length and width, and leaf and stem 
weight. It seems that the me dium plant height,
more num ber of leaves, broader leaf size and
higher stem weight con trib utes to wards higher
yield. Green yield was found pos i tively and
sig nif i cantly cor re lated with leaves per plant, leaf 
length, leaf breadth and weight of leaves and
stems (Kader and Subramanian, 5). 

The en tire plant, ex cept root por tion is
gen er ally con sumed in veg e ta ble am a ranth. The
ed ible part may be par ti tioned into leaf and stem
com po nents, which helps to un der stand the rel a tive

con tri bu tion of dif fer ent plant parts (i.e. leaf and
stem) to wards yield. Leaf : stem ra tio is also a
good in di ca tor of leafiness of a ge no type. The
data on leaf and stem weight and ra tios (fresh and 
dry) at fi nal har vest (Ta ble 2) re vealed significant 
vari a tions were ob served for these stud ied traits.
High vari a tions were re ported for leaf and stem
fresh weight sup port ing to find ings of (Camp bell
and Abbott (2) and Rani and Veeraragavathatham
(7). Bardhaman Col lec tion 1 and North Dinajpur
Col lec tion 4 reg is tered maximum leaf weight
(fresh and dry). How ever, high est stem fresh and
dry weights were noted in Bolpur Col lec tion-2.
High est stem di am e ter of Bolpur Col lec tion-2
might con trib ute to wards more stem weight.
Bankura Col lec tion-2, Pusa Lal Choulai,
Kendrapara Col lec tion-6 and Arka Suguna were
rel a tively low pro ducer, but had high leaf-stem
ra tio. High leaf and stem ra tio in di cated that the
leaf por tion con trib uted to the yield more than the 
stem por tion. Sim i lar views were ex pressed by
Hossain and Rahman (4), and Varalakshmi and
Pratap Reddy (10). 
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Ta ble 2: Leaf and stem weight and ra tio of veg e ta ble am a ranth (fresh and dry).

Ge no types Leaf fresh
weight (g)

Stem fresh 
weight (g)

Leaf dry
weight (g)

Stem dry
weight (g)

Leaf :
stem ratio

(fresh)

Leaf :
stem ratio

(dry)

Bankura Collection 1 0.100 1.547 0.010 0.167 0.06 0.06

Bankura Collection 2 0.563 1.443 0.093 0.207 0.39 0.45

Bankura Collection 4-1 0.533 7.770 0.143 1.023 0.07 0.14

Bankura Collection 10-2 0.450 6.067 0.113 0.593 0.07 0.19

Bardhaman Collection 1 1.020 5.143 0.153 0.577 0.20 0.27

Bolpur Collection 2 0.130 9.630 0.019 1.327 0.01 0.01

Bolpur Collection 2-6 0.287 0.977 0.040 0.110 0.29 0.36

Kendrapara Collection 6 0.533 1.497 0.113 0.233 0.36 0.49

N. Dinajpur Collection 4 0.967 5.117 0.150 0.587 0.19 0.26

Arka Suguna 0.537 1.483 0.073 0.177 0.36 0.42

Japani Jabakusum 0.400 1.390 0.053 0.150 0.29 0.36

Pusa Kirti 0.520 6.583 0.123 0.627 0.08 0.20

Pusa Lal Chaulai 0.190 0.503 0.032 0.043 0.38 0.74

Grand mean 0.48 3.78 0.09 0.45 0.21 0.31

C.V.% 18.7 18.5 27.6 29.1 29.8 27.8

C.D.(P=0.05) 0.151 1.178 0.040 0.219 0.11 0.15




