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Effect of Harvest in Different Growth Stages on Quantity and Quality of Forage of
Amaranth (Amaranthus sp.) Varieties and Its Economic Assessment
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Table 1. Combined analysis of variance for fresh and dry forage yields of amaranth
varieties in 2006 and 2007 growing seasons

o) MS  Slas o o Sibee
@137 S ale oSis dle
S.0.V. CleFe df. Fresh forage  Dry forage
Year (Y) Ju 1 2192.8" 47.8
Replication/Y /1SS 4 13.8 0.52
Harvest stage (H) Sl al- e 1 247.4° 6.52"
Y xH il gl o Yl 1 105.5™ 117"
Variety (V) o5 3 4978.19" 134.00™
Y xV 8% Jl 3 114.66™ 2.97"
HxV (s X Sl p Al 3 641.62" 16.77"
Y xHxV (5% s dlo e X e 3 210.217™ 4.44"
Error e 28 76.94 2.15

.'/.\3./.0 JL&:"‘CE»&)J‘)‘D&&A%;Q:**}*

* and **: Significant at the 5% and 1% probability levels, respectivly.

ns: Not signicant
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Table 2. Mean comparison for fresh and dry forage yields in two harvest stages of
amaranth varieties in 2006 and 2007 growing seasons

) F asle St 4 e
Variety Fresh forage Dry forage
Flowering _aw
Ultra 86.40a 13.32a
Kharkof 28.90c 3.98¢
Kharkofsky 35.40c 5.08c
Unknown 31.37c 4.00c
After seed set 4i1s _usis 31 o
Ultra 60.25b 9.05b
Kharkof 31.30c 4.46¢
Kharkofsky 41.30c 4.83¢c
Unknown 3.31c 4.28c
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Means, in each column, followed by similar letter are not significantly different at the 5%
probability level- Using Duncan's Multiple Rang Test.
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Table 3. Chemical composition of forage of amaranth varieties in different harvest

stages

(i o3le 53 Ao y3) Sled gbcS 5

Chemical composition (% dry matter)

P o EEEEE P EEERSIPE oS
, . FFURE
= S il e Crud Protein D tNeutf[a%.b Acid Detergent  Acid Detergent
Variety Harvest stage ctergent iber Fiber Lignin
Flowering 7.75d £ 0.08 45.87a+2.41 35.13a+1.77 5.27bcd £0.18
Ultra
After seed set 11.27¢+1.93 41.53bc+1.85 28.8bc+2.16 4.6cd+0.31
Flowering 17.98b+0.11 34.47d+0.98 33.33d+ 0.52 4.33d+0.24
Kharkof
After seed set 14.63¢+0.58  42.27abc +0.59 28.53bc +0.81 5.4bc+0.5
Flowering 12.25¢+0.48 44 .4abc £0.83 31.07bc = 0.63 6.07b +0.18
Kharkofsky
After seed set 22.16a+1.48 29.13e+1.18 16.73e £ 0.87 7.67ax£0.3
Flowering 12.93¢+0.38 45.53ab+ 0.47 32ab +0.64 5.87b+0.37
Unknown
After seed set 12.27¢+£0.33 41.13¢+0.9 27.73¢+1.27 4.67¢cd£0.29
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Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability

level- Using Duncan's Multiple Rang Test.
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Table 4. Correlation coefficients between quality related traits of forage of amaranth

varieties (df =23)

Sl CP NDF ADF ADL DMD OMD DOMD
Traits

CP 1

NDF -0.780™" 1

ADF -0.910™ -0.970™ 1

ADL 0.460" 0.280" 0.320 1

DMD 0.610" -0.690  -0.710"  0.120™ 1

OMD 0.640" -0.6507  -0.690 0320 09507 1

DOMD 0.370" -0.420"  -0.460"  0.003™  0.9907 0.880" 1

NARPYA kalcbﬁ)l:@n\ﬁ:j‘\gi HE K

* and **: Significant at the 5% and 1% probability levels, respectivly.

ns: Not significant

Dl gme e DS

CP: Crude protein, NDF: Neutral detergent fibre, ADF: Acid detergent fiber, ADL: Acid detergent lignin,
DMD: Dry matter digestibility, OMD: Organic matter digestibility, DOMD: Dry organic matter digestibility.
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Table 5. In vitro digestibility of forage in different treatments

LS Sl
Quality traits
5 Sl al> e oSt sle pdn LA () JTasle s C bl oSt osle > ST esle oo S
@) _ *
Variety Harvest stage Dry matter .Orgam.c .matt:r Dry organic matter
digestability (%) digestability (%) digestability (%)
Ultra Flowering 62.92d + 1.91 57.30c +2.75 50.94b + 2.69
After seed set 70.98bc = 1.17 64.38bc £2.13 59.66a+ 1.6
Kharkof Flowering 78.92ab + 3.91 75.13a+4.22 62.76a + 3.52
After seed set 66.64cd £3.5 64.32bc +4.29 56.83ab +3.53
. Flowering 71.62abc £0.73 69.55ab £+ 0.88 62.09a + 0.71
Kharkofski
After seed set 79.19a + 3.78 76.49a +3.45 61.47a+2.99
Flowering 66.96cd £+ 3.6 64.08bc £+ 3.72 56.34ab+3.2
Unknown
After seed set 71.14abc £ 0.5 69.12ab + 0.46 60.42a + 0.33

I la e sl 40 J\‘,;,ncb.,ﬁ;,isu‘snuu.\;?g,nﬂ_,uﬁ.u.:\w &S i O o OS5 il (5113 48T (0 s a3 (2 il
Means, in each column, followed by at least one letter are not significantly different at the 5% probability levels-
Using Duncans Multiple Range Test.
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Table 6. Profitability indices for experimental treatments

oAl LT s A sl 2w sle e sl
Oy db,l5e) (OS5 Jb,l5e) OS5 db,l58) (LSS5 Jb sl 2) %
Net income Cost production Marginal profit Marginal cost Marg;gtaul r;ate of
Treatment Jas (000 rial ha™) (000 rial ha™) (000 rial ha™") (000 rial ha™) %)
AUE g5 53 sy e a1 sl 3
Ultra + harvest at flowering 12880 26000 - - -
54;4}!:)\.\;1{_&1>ﬁ41>f+\ﬂj|v§)
Ultra + harvest after seed set 7113 20000 -5768 -6000 96.1
AU 58 53 Ll d et O3Sl 3
Kharkof + harvest at flowering -12995 26000 -25875 0 infinite
G als Sl das Cils p al> e+ J;)lsrj)
Kharkof variety + harvest after seed set -5915 20000 -18795 -6000 3133
P g, 53 Sl e (S S 35
Kharkofsky + harvest at flowering -10070 26000 -22950 0 infinite
Sk &l 1 Sl Al e+ 6(.4;)&‘,5)
Kharkofsky + harvest after seed set -1415 20000 -14295 -6000 238.3
A g5 53 Zbls ok B 08
Unknown + harvest at flowering -11884 26000 -24764 0 infinite
Sk 4l Sl day SSls 41’J‘+(Ug€3r';)
Unknown + harvest after seed set -5915 20000 -18795 -6000 3133

Sources: Research data
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Table 7. Economic and none economic hypothesis test of treatment substitution (Ultra

variety + harvest stage of flowering) by other treatments

3 B Ll el ys Ol s Kl

FETE e

b AU g5 5 50 Sl a5 1A 03) 2 Sl 25T

Qo) Kl (s 52 Sl Ol plu
sls  Mean of gross income change by Mean of cost change by Assessment of substitution Ultra + harvest at
Treatment substitution (000 Rial) substitution (000 Rial) flowering by other treatments
Qs 5l e Sils s al et |l vjj .A.ATJAJA‘_,':.::K&J'Q\? Oy 93 O (el (g3la8l 2
s -11768 -6000 gl a3 ATl A
Ultra + harvest stage after None profitable because reduction in income is
seed set more than decrease in cost
C,)L)sgil:ﬁbf+g}}§)$r5) 9 A T s R Oy s 53 O (Dl o3l S
A -25875 0 e 28 4o
Kharkof + harvest stage at None profitable because income decreases but
flowering cost is fixed
ey Sl U85S 05 WTys 5o Sl o Kl s 53 Oy ool (3Ll
sy @l 224795 -6000 gl 4y e s Rl Ry
Kharkof variety + harvest None profitable because reduction in income is
stage after seed set more than decrease in cost
53 el gl ot (Sd Sl o3 S A T s o Kol s 53 O el g5l b
s -22950 0 . Al b e
Kharkofsky + harvest at None profitable because income decreases but
flowering cost is fixed
Shda ls p o et (b S 03, LT ys 55 als o Kol g 53 O (Sl g0lail L
sy @l 220295 -6000 gl 4y e s Rl e
Kharkofsky + harvest after None profitable because reduction in income is
seed set more than decrease in cost
tjj.i).sg;_i|>j!d>f+ru&rjj s o Ty Kl &) g 53 O (Dol (3Ll L2
o 24764 0 ERPCH prpn
Unknown + harvest at None profitable because income decreases but
flowering cost is fixed
@l 3l dag o513 1 alom k0 o8 eTys 55 Sials o Kl s 53 O ol (3Ll e
st 24795 -6000 ol a0 Al

Unknown + harvest after seed
set

None profitable because reduction in income is
more than decrease in cost

Sources: Research data
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