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Table 1- Growth characteristics and harvesting time of Amaranth varieties
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Treatment Harvest time 1 Harvest time 2 Harvest time 3

Loura « 215 g9y 12, Jul. 22, Aug. 15, Oct.

Loura, flowering initiation AB/¥INY /57 A0/V/YE
Loura « a5 4LL 27, Jul. 13, Sep. -
Loura, end of flowering a0/b/% /5 VY -

Cim (a5 gq, 12, Jul. 24, Aug. 15, Oct.

Cim, flowering initiation AB/¥INY /eIy AAAAY
Cim (245 5Ll 27, Jul. 17, Sep. -
Cim, end of flowering Ab/alz w/EIvY -

Kharkovski « .5 ¢4, 4, Jul. 5, Aug. 3, Oct.

Kharkovski, flowering initiation AIATANS 20/0/\0 A/V/\Y
Kharkovski « 415 +LL 24, Jul. 27, Aug. -
Kharkovski, end of flowering A/afy /515 5
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Table 2- Mean squares and significant level of growth characteristics of Amaranthus varieties at different harvest time and
consecutive cutting
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Plant height ~ Plant diameter Leaves/stem .
S.0.v d.f Tiller per plants
Bf’lfk 3 437 0.09 0.3 0.38
0oC
K 2 1534.2° 0.56 " "0.01 11.12**
Varieties (V)
il ol 1 109505 0.61"™ 0.01" 0.32"
Harvest time (H.t.)
“‘"()\‘/ :‘::5;; ) 2 203.1* 0.18™ 0.02" 0.25™
E“r‘;r 15 435 0.03 0.03 ns 0.17
c ﬁ(:) 1 6510.0"" 3.1* 1.02** 3.26*"
u
vg/ )’Cﬁf) 2 183.9° 0.03™ "50.06 0.06 ™
X
&()Iil ibg)ou} 1 2338.0" 154* "0.10 3.26™
o )(’\;‘“Eft O:é)P w5 2 736.0 0.16° ™0.08 "0.06
E”rfor 18 56.5 0.05 0.04 0.05
’E"V e - 5.3 13.6 13.8 5.9

o xe AU 3gmg pae o /) O paw p3 b ize BWB] 3439l 5y NS g s
ns, *, ** are no significant and significant at 5% and 1% levels respectively
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Table 3- Means comparison of interaction between varieties and harvest time on plant height and stem diameter
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Treatments Stem height (cm) Stem diameter (cm)
Jsl o e dS g9, dyg) o8, 142.8° 18.4 d°
Loura, flowering initiation, cutl .
= . . C €
P9 r2 @S £98 dyg o) 135.0 14.0
Loura, flowering initiation, cut2
sl o <25 oLk g ) 179.9° 188"
Loura, end of flowering, cutl
P35 02 NS bl gl o5, 1430° 11.0°
Loura, end of flowering, cut2 !
e . . c .
Jol 2 (PS5 £95 om0 137.0 133
Cim, flowering initiation, cutl
= " d f
Cim, flowering initiation, cut2
sl o 235 (bl om0 1733° 206°
Cim, end of flowering, cutl
P95 Oy «BS LL qomms o3, 155.8 ° 9.8¢
Cim, end of flowering, cut2
& . . R d bed
Jol o omMS 905 ¢ ShuwgS )5 o5, 117.0 17.5
Kharkovski, flowering initiation, cutl
= . . - d ef
£9d Cp (P £gyd o ShwoS )15 18, 113.8 13.3
Kharkovski, flowering initiation, cut2
Jol oy (@I (bL law o SiusS 5 13, 176.8° 23.8°
Kharkovski, end of flowering, cut2
118.8° 16.3 %

P32 O oS L o SiasS o5
Kharkovski, end of flowering, cut2
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Means, in each Colum, followed by at least one letter in common are not significantly different at the 5% probability level
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Table 4- Means comparison of interaction effects between cut and harvest time on tiller per plant

)M

Treatments

gy 4D Aoy dlaxs
Tiller per plant

25 Eayd e Jol o
flowering initiation, cutl
2 E5yd pgd
flowering initiation, cut2
w25 bl Jsl o2
end of flowering, cutl
@ b g
end of flowering, cut2

4.43°
3.39°

3.75°
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Means, in each Colum, followed by at least one letter in common are not significantly different at the 5% probability level
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Table 5- Mean squares and significant level of fresh and dry yield of Amaranthus varieties at different harvest time and
consecutive cutting

O gt 29l &3l 4y 03U ddgle 3, Slos S adgle 3,Shos
S.0.Vv d.f Fresh yield Dry yield
S'sb 3 39.36 3.44
Block
5y 2 214.78™ 4.42%
Varieties (V)
el ol 1 22.66™ 035"
Harvest time (H.t.)
cublyy oyloj 45 08, 2 1543 "™ 0.05™
(VxH.t.)
s 15 294.77 "™ 0.62
Error
o 1 27985.02% 591.58"
Cut (C)
o 2 ed) 2 191.41° 1.90™
(VxC)
O 3 by ple 1 256.78™ 5.17°
(H.t.x C)
O ey olej ) 8, 2 48.48 ™ 0.53™
(VxH.t. xC)
Las 18 49541 1.16
Error
C.V.
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ns, *, ** are no significant and significant at 5% and 1% levels respectively
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Table 6- Mean squares and significant level of total fresh and dry yield of Amaranthus varieties at different harvest time
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S.0V d.f Fresh yield Dry yield
Soby 3 78.7 6.9
Block
o5, 2 428.9% 8.8*
Varieties (V)
cublyy le 1 45.0™ 071"
Harvest time (H.t.)
by lej ) o) 2 153" 0.10®
(VxH.t.)
s 15 394 1.24
Error
C.V.

o gine AW 3529 pae 5 /N 0 aaw )3 b iz BWB] 3459l s NS g sk
ns, *, ** are no significant and significant at 5% and 1% levels respectively
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Table 7- Comparison of total fresh and dry yield of Amaranthus varieties

P8l 3,50as ggooe e S
Varieties 03U adgle Suis adgle
Total fresh yield Total dry yield
(ton. hat) (ton. ha®)
Loura 90.3° 13.05°2
Cim 80.99° 11.62°
kharkovski 75.86° 11.00°
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ns, *, ** are no significant and significant at 5% and 1% levels respectively
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Introduction

Amaranthus L. is one of the oldest food crops in the new world. Earlier studies have predicted that the
grain Amaranthus L. was domesticated in America. This crop has about 60 species of annual flowering plants
distributed throughout the world’s temperate and tropical regions. Three species of Amaranth (Amaranthus
hypochondriacus L., A. cruentus L. and A. caudatus L.) were domesticated in the new world, but spread to the
old world where they became important crop plants. These crops have potential for higher nutritional value,
better adaptability to various ecological zones, and better resistance to biotic and abiotic stresses than most other
staple crops. Amaranthus is one of the native plants of Africa that in addition to the relative tolerance to drought,
have high forage production potential.

Materials and Methods

The experiment was conducted at the Karaj research station belongs to Seed and Plant Improvement
Research Institute of Iran during the spring of 2016. This research located at 320 34' N, 280 32' S, the soil type
was sandy loam. The experimental design was a randomized complete block with four blocks in split plots
factorial method. Treatments included as three varieties of Amaranth consists of Loura, Cim and Kharkovski and
two harvest times which were initiation and the end of flowering. All amaranth varieties belonging to species A.
Hypochondriacs L., Plots consisted of six rows with 6-meter length, between and within row spacing were 0.6
and 0.1 meter, respectively. Soil was prepared in early bloom and seeds planted on the firmed bed at 1-2 cm
depth in mid-May. Fertilization, Irrigation, weed and insect control were followed like the other leafy forage
crop. Ten randomly selected plants were collected at the harvesting time to measure growth parameters
consisting, plant stems, height and diameter, leaf to stem rate and tiller per plants. Two middle rows were used
for the yield determinations. Dry weights were recorded after drying the fresh forage at 650C in the oven for
48h. Analysis of variance for all traits was done by the MSTAT-C software and for mean comparison used
Duncan’s multiple range tests.

Results and Discussion

Analysis of variance for all traits was done by the MSTAT-C software and for means comparison used
Duncan’s multiple range tests. The results showed significant difference in cultivars fresh and dry forage yield
but there was not any difference between harvest time and interaction effects. The means comparison showed
that the Loura white 161.0 cm had the maximum stem length, Cim and Kharkovski whit 155.0 and 146.9 cm
ranked in next categories. The maximum stem diameter equal 20.6 mm belongs to Kharkovski cultivar in class
one and two-other cultivars stem diameter were 16.9 and 16.8 mm and placed in class b.

Conclusions

The results showed that the Loura amaranth variety was superior to the other two varieties. This variety had
150 cm stem height, 14.5 mm stem diameter, 1.4% leaf to stem ratio, 4.72 tillers per plant and it can produce
90.30, 13.05 tons per hectare fresh, dry forage yield tow cuts, and 111 days growth duration. The ccomparison of
different harvesting times showed that harvesting at flowering initiation was better than the end of flowering.
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Comparing the amount of forage produced, showed that cutting at flowering initiation was better than cutting
after the end of flowering. The growth duration of harvest at flowering initiation was 23 days less than harvest
after the end of flowering. In terms of management and of having many opportunities to prepare the ground for
the next crop, this issue is of tremendous importance.
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