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Abstract

An experiment on the “Screening of Amaranthus genotypes for yield and quality under semiarid condition of
western India™ was conducted using twenty eight accessions including released varieties were collected from diversitied
areas. The experiment was laid out in a randomized complete block design with three replications. The experiment results
revealed that the significant differences among the genotypes for all the characters under study indicating the wide
variability present in the germplasm. Among the genotypes studicd in the present experiment, the highest plant height was
recorded in IC-4469674 followed by IC469676. The leaf size is considered an important character which decided by the
leangth and breadth of the leaf. Arka Suguna, IC-469646, IC-469620, [C-469601 and 1C-464521 recorded the lengthiest
leaves over 10.0cm against TC-469645 (5.0cm). Arka Supguna, IC-469646, IC-469620 recorded the higher leaf breadth over
7.0cm against [C-469624 (2.6cm). The highest total leafl yield per plot was recorded in Arka Suguna (5.66 Kg) followed by
Arka Arunima and IC-469646. This result indicate that the Arka Suguna, IC-469646, 1C-469620 are broader leafy type
and would be preferred by consumers. Swudy on quality parameters indicated that the highest protein (3.8g) and Fe
(0.52 1mg) per 100 g has been recorded in [C469646. Hence, Arka Suguna (Green type) and Arka Arunima (purple type)
have exhibited a high vielding genotypes and 1C469646 (Green type) has registered high yield coupled with high protein
and high Fe content under semiarid condition.
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Introduction for 17 biological characters in the evaluation, Varaloksmi
Amaranthus sp is an important leafy vegetable  (2004) reported wide genetic variability existing in
grown in every part of India. It has centers of diversity in  amaranthus for most agronomic traits evaluated under
central and South America, India and South East Asia (  Banpalore condition. So far not much work has been done
Randle, 1959). Its cultivation believed to started back 7000 for its genetic improvement (Shukla et al,, 2003, 2004a),
and 2000 years for grain and vegetable purpose recently the emphasis for its genetic improvement to
respectively. Due to its anatomical feature, C4 metabolism  enhance potentiality for foliage yield through different
and cheapest source of minerals and vitamins, Amaranthus  contributing traits has been put up. Hence, identification of
occupied a predominant position in the diet for both grain ~ genotypes with high yield and quality for semiarid region is
and leaves (Brenner er af, 2000). The leaves of amaranths 2 prerequisite. In order to identify a high vielding lealy type
are nutritionally significant sources of carbohydrates, a preliminary investigation was designed as there is little
several vitamins and minerals, and dietary fiber (Betschart  information available for this region,
¢f al. 1981, Teutonico and Knorr 1985, Tucker 1986).
Unlike other leafy vegetables, vegetable amaranth is  Materialand Methods
cultivated during hot summer months when no other green An experiment was carried out at the Central
vegetables are available in the market (Singh & Whitchead,  Horticultural Experiment Station (CIAH), Vejalpur.. The
1996) and suits for cultivation under varied soil and agro  experimental site is located at 22741 33 "and 73733 22
climatic conditions (Katiyar ef al., 2000; Shukla & Singh,  and lies between 110-115m above mean sea level. The
2000 and reasonable vields can be produced even in poor  annual rainfall mainly is confined to three months {(July to
soils (Afolabi et al. 1981, Dean 1986, Uzo and Okorie  September) with an average of 35 rainy days a year. The
1983). However, the consumer acceptability and  annual maximum and minimum temperature ranged from
preference varies from region to region depending on its ~ 42-43C in May and 6-7C in January, respectively. The
leaf colour. Xiao ef af (2000) also used stem and leaf color  annual potential evapu-tmnspimtiun_mr_‘:gcd from 1500-
as a useful indices in classifying 31 vegetable amaranthus ~ 1600mm against the annual precipitation of 750 mm.
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Twventy eight accessions including released varieties were
collected from, NBPGR, New Delhi, [THR, Bangalore,
UAS, Bangalore. The experiment was laid out in a
randomized complete block design with three replications.
The raised seed beds of 2 m length, 1 m width and 20 ¢m
height were prepared. Well decomposed farmyard manure
i@ 5 Kg was applied to cach bed and mixed well. Seeds
were sown in a raised bed for subsequent transplanting
where plants arc to be grown. Seeds were sown about 4 min
deep at 5 cm apant and covered with 4 mm of so1l for good
germination. The beds were then mulched with paddy
straw and watered daily with rose can. Because of the
shallow depth, special care has been taken to prevent
drving out of the soil until planis are established.
Transplanting has been done in about four weeks old
seedlings in a 20 X 3.0m plot. Granulated fertilizer
15:15:15 of NPK was applied at 62.5 kp/ha as basal at
sowing. Urea was top dressed at 250 kg/ha at 28 DAS.
Furrow irmigation was carried out once in a week. The crop
was harvested at 40 DAT by clipping of shoots from ground
level and the fresh shoot yield was recorded (Alfaro ef al,
1987)}. Collection of data was based on 5 randomly selected
plants per genofypes and five measurements for each
character trail per plant, Five planis were removed with
roots from each treatment for recordings on plant and root
weight. In the present study, twenty two characters have
beenstudied including four quality parameters,

Results and Discussion

The experiment results revealed that the
significant differences among the genotypes for all the
characters under study indicating the wide variability
present in the germplasm. Among the genotypes studied in
the prescnt experiment, the highest plant height was
recorded in IC-4469674 followed by IC-469676. The
lowest height was registered by IC-469558. The mean plant
height of the genotypes observed was 25.78cm. Number of
branches per plant is thought to be character which
differentiates the grain and leafy types. It was also observed
that there are two types of branches ie. Long ,Thick branch
having sparscly arranged lcaves and Short , thin branch
having densely arranged leaves. In the present study, the
highest number of branches per plant was recorded in Atka
Suguna and [C-469705 producing more than eleven
branches of later types. The lowest branches were recorded
in IC-469677 (3.3). The internode length is a commercially
important parameter which decides whether the genotype
fits for ratoon type or clipping type. Inthe [ield observation,
the plant with longer intermode produced generally smaller
sized leaves indicating its snitability for clipping. Whereas
the plant with smaller intemode length produced larger
lcaves shows its fitness Lo ralooning. In the present study,
[C-46955%, IC-469703, Arka Arumima and Kannara local
showed lower inter node length indicating its possibility of
raiooning. 1C-469676 and IC469601 showed inlernode
Jength over 5.0cm indicating its clipping nature. From the
consumer point of }'icw, the ratooning type is most
preferred that of clipping type. However, it further depends
on leaf size and leafl yield of the genotype.

The number of leaves per plant is an important
economical character's consequently reflects on vield,
however, it cannot decide the consumer preference (rom
the fact that small size leaf is an unpreferable character in
terms of handling in preparation. The lugher number of
leaves were observed in IC465%676 {2?1.5} [ollowed bj.
IC-469678 are found to smaller leafy types. Leaf length is
an important and preferred characier by the consumers
uniformly in every region. Arka Suguna, IC-469646, IC-
469620, 1C-469601 and IC-464521 recorded the lengthicst
leaves over 10.0cm against 1C-469645 (5.0cm). The
similar trend was observed for leafl breadth too. Arka
Suguna , IC-469646, 1C-469620 recorded the higher leal
breadth over 7.0cm against IC-469624 ( 2.6¢cm). This result
indicate that the Arka Suguna, IC-469646, 1C-46%620 arc
broader leafy type and would be preferred by consumers.
Bola Oboh (2007) also reported wide variability for leaf
length, width among the sixteen accessions of Amaranthus.

In Amaranthus, leaf, succulent stem are also been
used for edible purpose. hence, observation on plant
weight, shoot weight, leaf weight, petiole weight are
imperative to assess the total yield of the plant. The highest
plant weight was observed in Arka Suguna (142.0g)
followed by Arka Arunima and [C-469646 against [C-
469558 and IC-469692. The leaf weight per plani
indicated the genotypes Arka Suguna (43.79g) followed by
Arka Arunima, [C-469646, IC-469678 are high producer of
edible part producing more than 30.0g per plant. The
highest petiole weight per plant was recorded by IC-
469646 (7.72g) followed by IC-46965% and Arka Suguna.
The total shoot weight per plant indicates that Arka Suguna,
Arka Arunima and IC-469646 (more than 30.0g) are
producer of higher succulent stem among the genotypes.
Considering its medium height coupling with higher stem
weight indicates its worthiness of succulent stem for
consumption. The similar trend was observed for total
shoot weight per plant too. Arka Suguna, Arka Aranima
and IC-469646 produced highest shoot weight (more than
#6.0g) against IC-469708 (9.28g). The highest (otal yicld
per plot was recorded in Arka Suguna (5.66Kg) followed
by Arka Arunima and IC-469646. This result is in
concordance with finding of Sudhir Shukla er af (2006).
Alfaro ef al (1987) also reported the differential yicld,
quality on stage of harvest and harvesting at 40 days aflcr
transplanting  found appreciable for high quality in
Amaranthus, '

In order to ensure succulence, and (herefore,
quality, vegetative growth should be rapid and un-
interrupted forwhich the rooting growth is considered tobe
very important. The semiarid region is highly prone 0
moisiare stress deficit. Further, the success of a penolype
under prevailing climatic condition is based on ils
adaplability. In order to assess (he rooting ability of
genotypes to tackle the moisture stress has been studicd.
The result indicate that the highest root weight too Wwas
recorded in Arka Suguna (13.38g), followed by Arka
Arunima and 1C-469646, IC-469658 (more than 8.208)
under summer season of semiarid condition, Total fresh
miatler partition of eacl genotype has been studicd. The
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lowest lotal shoots (o root ratio observed in IC-
4649646, Arka Amunimza, [C-4696708, and Arka Suguna .
The leal 1o siem ratio is an indicator that the genotype with
lowest value shows the biomass pantitioncd towards leal
yield. Among the genotypes studied, 1C-469624, 1C-
469678, IC-460645, IC-469677 and 1C-469676 showed
value more than LK), Though., IC-469558 showed more
shools to root ratio, the major partitioned towards stem
rather (han leal indicaled the probable reason for low
viclding under scmiarid condition. Akando (2006) also
reporied that rool growth and development had positive
cifectonyicld of Amaranthus.

Four quality parameters have been analyzed
during this study. The results indicate that the highest
prolein has been recorded in IC-469646(3 8g/100g)
followed by IC-469624 and IC-469678. The lowest prolein
was observed in IC-469658 (1.1). The highest Ca was
recorded in [C-469545 (322.0 mg/100g). Arka Suguna, IC-
469703, IC-409528 showed Ca at par value. As regard 1o
Fe, the highest value was recorded in IC-469646 (0.521)
followed by Dharwad Local, Panchmahal Local, and IC-
469620. Vit-C conlent showed the highest value in IC-
469545 (130.5) followed by 1C-469703 and 1C-469521.
The high yielding genotypes Arka Suguna, Arka Arnima

and [Ce9646 did not showed higher value for Vit-C.
Zafar ef af, (2006) have also been opined that qualitative
character o be important for plant description and arc
mainly influenced by the consumers preferonce, socio
economic scenario and natural selection. Shudir Shukla e
al (2006) also reported the variability of mineral content
and their differential accumulation based on leal size and
foliage yield of Amaranthus. Ghafoor and Ahmad (2003)
reporied thal these characlers are useful in separating
varielies especially when the range of quantitative
characlers is limited. The study on mineral content not only
exhibits the natre of vantal quality but also guide the
breeder to choose the variety based on the region where the
particular mineral is deficient. In the present study too,
ICC-469646 had exhibited higher Fe compared to other
commercially released varicties under this climatic
condition,

It is concluded from the result that Arka Suguna
and Arka Ammnima have exhibited a high yielding
penotypes and IC-469646 has registered high yield coupled
wilh high protein and high Fe content under semiarid
condition. Hence, these genotypes can be recommended
forsemiarid ecosystem.,

Table 1: Characlerization of Amaranthns germpalsm collected from diversified sources.

SLMo | Acocssioi | Plam Slem calar Petiole ol Leaf shape Sten Leal Venatian Leal colar
cine hakit s srficg
| 10 At 55N Ercel Diecp purple [ Purplish green Ol Ridged | Smocth (ireen [¥ark green
F] 10 46530 Ficel Purplish green | Gireen Beoad ovate | Smooth Sronth Cireen Duark green
J 10 450521 Uit Greenish purple Gircenish pample Dread ovate | Smonth Srocith Gieen Gireen
4 IC- ahsTuM Bruci Yellowish green G iy ae Sinoail Smonlh Green Greca
ER RN Froct Gmgn | Green | Obavale smaath Smggth Gregn Drark green
A IC-d4nu60l | Freer | Yellowish green Green Owale Smoallh | Smocth | Greea Green
7 10 6uha Frect Purplish jgrezin Grezin Owale Smoatl Sreih Green Greed
K IC- 4650 5K [H1=4] Deep pauplo Puplish presn Oroad ovate | Simoath SEmpoth Cireen Greell
W 1= 406 i | Breci Gireen Onan Ol Sunaally Smooth Cneen Gircen
T 4aadn Freet Cirecnish parple | Purplish green Oviie | Amgular | Smooth | Gireen Green
YRS (ST Fiecl Oreenish purple Lireen Aread ovate | Smaoth | Smooth | Green Dok yreen
12 10 46T Bieel Circenish purple Green Creale Smaath Smcath Gieen Dark meen
13 |IC-demend | et Gived Cireeil Ohale Smooth | Smeath | Green Diark green
14 1= 469 TS Lhicct Puwrplisl grezin Greon Owale Smooih smioath Grrecn Dark picen
A5 | W-dnyma Frocl Green Girzen Ovale Emooth ampath | Groen Dark green
18 I dnta 77 | Ereat Purplich preen Qeeen Broad ovale | Ridged imoath | Lreen Daik precn
17 IC: 46t T4 Ifiect Cieen Green Chaie Smoodh | Smoath | Green Greeu
ARG 46Ty _ | Eieet Puaplish grezn Green Owvate Emanth Smaoath Gireen Diark green
L1 |40 Prect | Purplish grecn Crrocn Ovale Siroally Smwalh Grreen Dark precn
A IC-deTe | Freal Chizen Grezn Oblong Smoath | Smwath | Groen Green
201G 469585 | Fiect | Purplis greca | reen Armad ovate_| Smooth | Smeoth | Green Grer |
n Arka Anuunw | e Daik purple Dk purple Oroad ovale | Hi Smoath | Purple Purplish presy |
|23 Ak Swpun Uect | Groen Green Oroadovate | Smooth | Smooth | Greea e
B [0 deAI Preet | Purplish greesi | Greginsh purple Trmiongalar | Ridged | Smoath | Green Dark grecn
A5 | Ranmra local Frget Desp mupic Dk parple Aroad ovale | Angular Srmoath Decp purple | Giicenish purple
da ] Paschunahal lpcal2 Frect | Purplish preen Green vale Ridged | Smooth | Green Green TR
17 | Pakchimula! tocal Higc Greewsh purple Gl ~ | Droad ovate Ridged Smooth Gireen Dark preen
18 | Dlwwad collecunn | Freet | Gieen Green Ovile | Anpular | Emeath | Green Cireen
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Table 2: Morphomatric parameters of Amaranthus germplasm evaluated under summer scason.

[SINo

Acccssions Plant | No of Intcmode | Mo of Leaf | Leaf Petiole | Nodc o | Plamt | Leaf Roat
T{'l::g:hr bm.m:ihcs length leaves length | breadth | lenath ! flower weight | weight Wweight
- cm per plant | {em) perplant | iem) | lem) fem} mitiation | (g) r plant
|1 [ IC-46955% 59 5 0.66 p.s 13 : 16 : 3.2 3.3] 1.1 mum = S_af%
2_[1C-469530 76 3.6 3.63 W3] 59 39 9] 36| 2468 696 250
5 [1C 469521 17.9 1 223 273 101 331 36| el m 533| 246)
1| IC- 465708 346 36 283 46| 67 51 3.6 36| 3136 1291 | 1857
z iE jﬁﬁ-h 5.4 53 343 213|350 3.7 29 37 2790 1312 306
2 - 465601 139 4.3 316 134 102 54 5.7 | 13| 263 836 | 2187
L ] 175 5.3 16| 346 56| 34] 27 23] 241 676 3171
B : %E 469658 121 b6 166  433] 03] 54| 27 41 7289 2706 820
] 469646 173 13 174 wel 12 79 i3 23| 9434 |  34.22| R
10| IC- 465620 4.1 %6 222 416 1.7 71 4.1 36| 4998 1298 | 533
1L [1C-469546 222 53 193] 7] 831 51| 3.6 53] 45231 18| yor
|12 ]ic- 469624 39.7 461 303  303] 301 26| 20 131 25871 BB e
13| IC- 469603 3.3 51 253|  963| 93 59| 36 3.4 4335 1213 336
— TR 267 112| 146] 353] 71] 44| 40| 73] 2603| _ sei] 331
T E-4|5%?; 253 5_3 u_ﬁg 483 7.3 4.5 EN] 63| 4008 461 | 339
6.5 33 153 | 483] 77 57| a4 55| 352 1427] 469
17_|1C- 469679 13 u6|  621] 27126] 56| 41| 24 36| #252] 1637 3.
I8 [ 1C- d6067% 454 Al 343 TEE 77 30 a0 33| 3697 3132 e
19 [1C- 469674 53.5 33 143|524 65| 46 29 NI T BT
20 1C 469676 4731 63| 396] 1293] ss| 42| 36 ST s e e
21 |IC-469543 IS 53 216] __ 313] 70 30| 27 PR i1 191
22| Arka Aunima 10.6 a6] 053] 38| 52| x| 332 st e B S £ 1
23 Arka Suguna 19 N2 190 Y II'; 9-3 4-3 . ;-6 23 | 3395 K28
24| IC- 469528 184 7.33 1.06 73] 73 42 33 | 57 . S d B
25| Kannara local 92 T3] 083 051 93|  s0| 37 R e e E LM K
26 | Panch mahal local-2 340 34 T )T 22 -lhs 8.1] 3866 1904 | 346
27 Panchmahal local I 33 X3 h‘:.l : 5-1; 3-‘ 3.-I ER 1 T2 6% 17.31 6,07
28| Dharwad collection 360 53] 276 383 61| 58] 53 ST e e
&m B3] ST 257[ Stas[ 61| am| s 37 3.6 :gﬁ :E:g :::r
L54) 073 240 155 19| ues 092 333 LY3 | 065
Table 3: Morphomatric parameters of Amaranthus germplasm evaluated under summer season.
SL.Mo | Accessions Petiole | Stem Shoot | Yield | Shoot | Roar Leal Pro
weight | weight | weight | perplot |/plant | /Shast | Siem (Sr.'c:;in ox i e
(g) ig) (ka)  |mio | rto | o E) | (mg/10ng (mg/ 1110g)
1 |IC- 469538 122 755 1aAl| 0.634| 0844| 0.180| ua3s
2 [IC- 469530 L3 1389 ] 2] 9S8 0882 005 [ osae] g —poat—03S7] 662
3| IC- 469521 130 | 27071 3434 1521 0933 0| 0197 2 —2lo3] 028 3.2
4__ | IC- 469708 L1L| 1581 2671 1306] 09411 o0062| o809 271 20081 02241 k3]
5 |1C-469645 203|  9R8| 2573 L132] 0922] 00R4| 139% 57| 0218 354
6 | IC- 469601 139 | 1417 2393 1.053| 08910 0021 080 351 1se4] oIo8 66
7 IC- 469692 L8| 1225 | 20921 0919 0866 | 0155 085 aat—L27 | 26| 523
| ®_ [IC-a69654 | 661 SI00| 646K 2846 0kas| 0130| 0w 25 1223 | 0314 3
9 [IC- 469646 172| 4427] 8619] 32| 091 00E 0797 T —a2] o] i3
10 | IC- 469620 3.54 2792 | 4445 1955| 0889 o151 o ER 1672 [ B.521 39.3
11 TIC- 469546 3061 2556 | aiai | 133 0911 0097 pape oo — 285 ] 04l JE4.
12 | IC- 469624 328 489 | 2190 0963] 0845 0.8 ry i 32 1654 | 0282 16.0
13 | IC- 469605 390 | 2208 3819| e8| 0sm | 014 u'?” 37| 2438] 0367 776
14 [ IC-469705 L¥6| 11322] N3] 1000] 0867 0.153 ro5 A 1280 | 0351 300
15[ 1C-469703 36718371 3665 | 1612|0918 0093 | o —ao—as | 0ad0[ N4
16 | IC- 469677 246|168 Wa1| 130 0857] Orge] T —2]S122| oze8 193]
17T IC-469679 257 1983 ] 5853 1695 | 0sw6 | 0103 s ims 28, l70] o3l 6D
I8 IC- 469678 443 | sier] 23| 0o ooy 281 sl o0257] 84
19 T1C- 469674 33| M| ST01( rew| omesl 0132 . 36] 125%] 0289 443 |
20| IC- 368676 53| 1030 26T LB oo o 321 15021 0205 526
X IC- 46545 3.3 75 4% Haz 3007 ﬂ-l‘.lu “-Izj 1457 14 11315 n213 TI 4
33 | Anka Anuima 539 5071 | $824] 38m] oS oes s il oan] 1503
33 | Arka Suguna 353 | 03M| 2871 5663] 0904 0105 0.683 31 2736 | 0185 613 |
39 | IC-46952% 337 w0l w71l 23] o] oim 34| 3124 o031 44
35| Kamamlocal | 276 | 12.99] 3533] 15| 0o nioe e 291 31291 o030 365
16 | Panch mahal local-2 | 243 4647 | 66611 2931 0s15| oou2 I.:f?_s 3 2868 | N33 91K
37 | Panchmahal local 12 W] 50201 1769|088 T ORI e e ——ted | 037 539
M | Dharwad enllcetion 3.0 163K 32230 14N 0 KHK ﬂ.I.L'i :]-5159 2.3 2168 0417 710 |
| Mean 3131 2266 42671 1s7| 0893 0120 j_qna 28 32| baal L&
1 SE 11,34 448 4.59 4l 0o nm 000 234 19§ 5 236 Tj_&'__
. : .31 0.3 1.23 TH 039
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