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Table 1- Soil characteristics of experiment site

oLl (55 sliwg, as 50 (I

a) Fied of Zangi-abad

G o ek b ey b ey oAl gy w3
pH Ec ey St Sd N P K Fe zn cu Mn
dsm ) mgkg
773 074 41 45 14 01 145 430 108 13 108 97
b)Field of Hassan-abad oLy sliwg, ae 30 (o
pH S o e 0B e A el o sy e e
Ec Cay dit Sad N P K Fe zn cu Mn
dsm () mokg
79 03 36 242 162 008 18 40 83 07 1A 86
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Table 2- combined analysis of variance for investigation traitsin plant, density and sowing date in

two location
MS  ©laypo 55k
Pl gy
e . 4z T wls (g y 5 5
| Lwo _ 5 R IIRN v
Sl &3 Sgle $9) s oF o Protein of e “oole o
SYOAY) Crude Zinc ) Iron Fiber i
df , Calcium seed .
protein Dry hay yield
Loi:t?on 1 0.0015* 36.87+* 181**  14367.01** 7.41%* 1.1%* 10336*
CF’;;I I):a’t'l’; 4 0.0002 0.67 0.001 731 0.0003 0.02 1276.9
pjlj]t 2 031**  202225+* 5551** 541528.65¢*  21504**  1842.7**  238194671**
°L; x O&D * % * * % * % % % % % %
clent Location 2 0.001 6.67 1.64 14634.67 0.52 0.68 770073.9
I‘Efr‘(’:r’l 8 0.00004 1.20 0.0011 261 0.0006 0.01 22353
dg; ;ﬁy 2 450** 134743  637**  190679.60**  49.69**  273.71**  6381485.9**
wS|)JX‘blS-n % % * % % % * * * % % % % %
dermity » Location 2 0.006 11.91 0.02 1492.96 0.07 0.37 119364.8
o515 oS
oty » plat 4 008**  1207.56**  1.00**  13747.34** 0.59%* 21.75**  12059283.9%*
oSy x olS x ‘blS.n
« plant *Location 4 0.001** 13.80**  003**  1365.88** 0.14%* 0.29%* 56337.9%*
density
;‘rsr‘;’z 24 0.00013 0.81 0.0011 222 0.00031 0.006 2127.8
S;*v”v“l'f] &ﬁe 2 031%*  702489**  172**  29972.30**  7110%* 7258**  67929699.3**
Csls @)U X OlSn
Sowing deaes Locetion 2 0.007** 19.68* 051%*  5344.94% 1.71%* 127%*  1619384.3**
Clls Zu b x oS
Sowing dide . plar 4 0.11**  1940.03**  1.83**  5426.75** 21.99%* 11.09%* 241435333
s cu)b x eL; X Q&”
. plant « location 4 0.01%* 5487%%  050%*  3254.68%* 0.55%* 0.23* 840540.4**
sowing date
MU é”‘)t‘.x IVS|)3 * % % % % % * % * % % % %
soming chtes derity 4 0.01 891.56 0.07 274501 1.36 0.83 1951764.2
s @JUX pfl)fx ol&o
. density x location 4 0.01%* 2006**  0.07**  627.78** 0.14%* 0.78*  656407.8**
sowing date
S 0 T ¢ oS
plantdensity*sowing 8 0.03+* 397.12%*  011**  2012.59** 1.79%* 1.92%%  2405714.9**
date
T x o515 x oS x e
cunls
Slent» location 0.004%* 2555%%  0.07%*  343.40%* 0. 83+* 0.38%* 700084.4%*
sowing date x density
‘; Frsg:; 72 0.001 4.99 0.01 29.83 0.06 0.08 2022.1
O s 256 431 9.75 258 261 165 32

Coefficient variation(CV)%

D)0 B gV Jleisl o 5o ls sime GBS s e BB 8429 pae Silis cud e K FF NS
ns:Non-significant. * and**: significant at 0.01 and 0.05 probability level, respectively.
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Table 3- Means comparision of treatment combination for plant~ density  sowing date on studied
traits in two locations

Lo ey 090 Sl
Treatments Investigation traits
o9 5T lime s o9 S
s S Ty e g s e
Plant (Plant/ha) Sowing date of seed m(gé)kﬁ]/l ) (%) mg/)kic\jﬂ ) prol':ein (%) y?/elt?y
(%) (%) (gr/m2)
66000 June22ebo,sV  7.48u* 225h 0.81k 11350a  1.43d 11.27u  3073.13k
66000 JulyBole 5 10 8.48p 218.83] 0.78k 108.13b  1.48c 12.06r 2957.40
66000 July2leleys ¥+ 120d  145.50q 0.98i 56.83g 1.70a 16.31m  1990.27r
83000 June22ete s A 6.65W 177.930 0.711 103.28c  0.98n 13850  3059.17k
C‘;’r’n 83000 JulyBolo 5 18 8.22q 127.50s  0.681m 76.03e 1.17i 14.59n 2869.80m
83000 July2leto s Yo 11.23] 112,50t 0.580 49.36i 1.23h 16.991 2159.03q
110000 June22ele s A 6.16x 103.07v  0.64mn  49.35i 0.78t 18.79k 3271.59
110000 JulyBole 5 18 7.65s 67.66x 0.50p 44,52k 0.92p 19.61] 3092.47k
110000 July21ete 5 ¥+ 9.42n 74.66w 0.49p 38.83n 0.960 21.30h  2388.470
66000 June22ele s A 8.23q 206.66k 0.91j 85.29d 1.15j 20.35i 1430.83tu
66000 JulyBole 5 18 10.16l 204.66 0.80k 56h 1.24h 2190g  2311.07p
66000 July2leleys ¥+ 11.30i  197.10m  0.59n0  44.80k 1.34f 2265e  1269.97w
83000 June22elo s 1 7.51t 195.66m  0.580 65.04f 0.99n 21.899 1480.53t
S’;’r’; ’h’l‘;‘m 83000 JulyBslo 5 18 9.00l10  190.57n 0.51p 47 50 1.07I 22.54f 2488.75n
83000 July2leleys ¥+ 9.64m 130.17r 0.52p 41.22m 1.17i 2406c  1365.02v
110000 June22elo s 1 6.96v 152.38p 0.48p 49.68i 0.71v 23.24d 1619.59s
110000 JulyBole i 10 7.72r 144.72q 038q  41.93Im  0.76u 2483b  3101.70k
110000 July21ete 5 ¥+ 8.50p 108.17v 0.38q 36.530 0.85r 2639a  1418.93u
66000 June22elo s 1 12.05e  392.50b 3c 46.73] 1.36e 9.34x 6079.73d
66000 JulyBole i 10 14.85a 446a 3.67a 49.40i 1.658b  9.45wx  11279.70a
66000 July2lele s ¥+ 12.52¢ 370d 2.25¢ 4270l 1.31g 9.97v 4492 87e
83000 June22ebo,sy 11.33h  342.33e 2.72d 31.66p 1.25m 1167t 4400.63f
:“nig aﬁt“h 83000 JulyBolo i 10 12.81b 390c 3.05b 32.33p 1.15j 11.74t 7720.07b

83000 July2leboys ¥+ 1166y 30150 1.99f 29960 113k 11.93s  4123.90g
110000 June22sloyi ) 1068k 22383 151g 19.60r 080s  1263q  4010.05h
110000 JulyBoloys V& 11.89F 246 2f 19.90r 0.89q 12.88p  6719.17c
110000 July2lele,s ¥+ 11200  221.66i 1.26h 19.23r 080s 13860  3773.77i

ol G510 B9, 4 duo,0 O Lot e 10 (6,15 sime BB pas (godims lid gt o 50 alie g > F
*Means in each column followed by similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple
Range Test
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Abstract

Field studies were conducted at Marvdasht area of Fars province in 2013 to investigate
the effects of planting date and density on yield and some qualitative characteristics of three
forage crops; corn, sorghum and amaranth . Split split plot experiments were conducted in a
complete randomized block design with 3 replications at two locations. Treatments were plant
species (forage corn 704, forage sorghum cultivar Speedfeed and a new forage crop:
amaranth), plant density (66000, 83000 and 110000 plants per hectare) and planting date
(June 22, July 6, July 21). Combined analysis of variance indicated that, plant species,
planting density and date significantly affected hay yield, grain protein percentage, iron and
zinc content, calcium percentage, fiber and crude protein content. Highest hay production
(11279.70 g.m?), grain protein percentage(14.85%), iron content ( 446 mg kg™’ dry matter),
calcium percentage (3.66%), and the lowest fiber content (9.44%) were obtained from
amaranth with density of 66000 plants per hectare planted on July the 6. The highest content
of zinc(113.50 mg kg™* dry matter) was observed with corn planted on June 22 with density
of 66000 plants per hectare. The highest content of crude protein was in corn planted on July
21 with density of 66000 plants per hectare( 1.69%) without significant difference against
amaranth planted on July 6 (1.65%). Maximum fiber content (26.39%) belonged to sorghum
plant. The results of this experiment showed that quality of 3 forage species were reduced
with delaying planting date and increasing plant density. The results of this experiment, as a
whole, showed that amaranth with density of 66000 plants per hectare at sowing date of July
6 can be recommended as appropriate and superior forage plant to Fars province based on the
traits evaluated.

Key words: Forage quality, Forage yield of amaranth, Iron content, Protein percentage.
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