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ABSTRACT
In order to study the effect of organic and inorganic fertilizers on quality and quantity production of fodder Amaranth
(Amaranthus spp. L.) a field experiment was conducted in agricultural faculty of Shahid Chamran University in 2015.
The experimental design was split plot based on RCB with three replications. Main plots were including Organic 1,
Organic 2, Chemical, Integrated and Control and subplot including 2 Amaranth cultivars (Plansman and Koniz). Our
results showed that both organic methods and Koniz Cv. had the highest plant height, leaf and stem dry matter and
total dry matter. The highest fodder yield (368 gr/m?) belonged to Koniz Cv. with organic 2 methods due to better
stem and leaf dry matter. Total dry matter production had the highest significant correlation with stem dry matter.
Both organic methods had the highest digestibility, metabolic energy, crude protein and water soluble carbohydrates.
No significant differences observed between cultivar for quality characters. Application of integrated method in
Koniz Cv. had highest digestibility (57 percent) but had no significant differences with organic 2 methods. The
highest crude protein (17 percent) belonged to Cv. Plansman with Organic 1 treatment. Total dry matter had positive
correlation with digestibility but negative correlation with crude protein. In conclusion, we found that appling organic
fertilizer methods will have good effective on quality and quantity of fodder production from Amaranth in Khuzestan.
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Tablel. Results of chemical analysis of the field soil, compost and vermicompost

EC

o.M

N[ Pava Kava

(cm) (dem?) pH %) (%) (%) %) Soil texture
30 (soil) 34 7.8 0.52 0.039 0.0013 0.016 Loam-sand
(Compost) 9.7 7.1 30.46 1.02 1.2 0.96
(Vermicompost) 5.7 6.4 39.21 2.23 2.35 1.4
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1. Amaranthus cruentus var Plansman
2. A. hypochondriacus var Koniz
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Table 2. Analysis of variance (mean of squares) for growth analysed yield indices of two Amaranth cultivars as
affected by fertilizer treatments

Mean square

S.0V df
Height Leaf dry weight Stem dry weight Dry matter yield Stem/ Leaf
Block 2 250.74™ 151.36™ 1427.1™ 2470.03" 0.00™
Fertilizer 4 1536.66™ 1527.73* 8244.45" 18761.17" 011"
Main error 2 202.51 515.59 2206.33 4079.51 0.03
(Cv.) 1 23.16"™ 10490.70" 11298.17" 43562.77" 0.01™
FertilizxCv. 4 708.91" 2577.96"™ 5066.22" 14018.79" 0.15
Sub error 10 71.87 1894.31 1510.65 4228.75 0.05
cv 9.52 20.15 11.83 23.11 25.97
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ns: not signiticant and **and* significantly on probability level of 1 and 5%, respectively.

1. Acid Detergent Fiber
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Table 3. The effects of fertilizer and cultivar treatments and their interaction on yield and yield components of Amaranth

. Stem Leaf dry Stem dry Dry matter
Treatment I-zglngqglt nLIJ_new?)fer diameter weight weight Yield
(cm) (gr/m?) (gr/m?) (gr/m?)
Fertilizer management
100% Chemical 87.34ab 20a 1.48a 127.9ab 161.94 Ab 289.84ab
Organic 1 87.03 ab 17.66a 1.48a 114.54ab 146.49ab 261.03ab
Organic 2 109.06a 20.167a 1.5% 159.3a 192.93a 352.23a
Integrated 96.2a 18.16a 1.31ab 130.13ab 181.23a 311.36ab
Control 65.26b 17.83a 1.08b 105.17b 97.94b 203.11b
Cultivar
Plansman Cv. 88.103a 16.53b 1.26b 108.71b 136.70b 245.41b
Koniz Cv. 89.86a 21a 1.52a 146.11a 175.51a 321.62a
Fertilizer x Cultivar

Plansman Cv.x100% Chemical 83.88cd  18.33abc 1.36bcd 115.54abc 146.83ab 262.37ab
Koniz Cv.x100% Chemical 90.8bc 21.66a 1.61ab 140.25ab 177.05ab 317.13ab
Plansman Cv.xOrganicl 87.96bcd  15.66bc 1.38bcd 92.2bc 123.02bc 215.22bc
Koniz Cv.xOrganicl 86.1cd 19.66ab 1.58abc 136.88ab 169.97ab 306.85ab
Plansman Cv.xOrganic2 112a 19.33ab 1.48abcd 152.85ab 183.48ab 336.33a
Koniz Cv.xOrganic2 106.13ab 2lab 1.69a 165.76a 202.38a 368.14a
Plansman Cv.xIntegrated 95.53abc  15.66bc 1.22d 111.65abc 160.85ab 272.5ab
Koniz Cv.xIntegrated 96.86abc  20.66ab 1.4abcd 148.61ab 201.6a 350.22a
Plansman Cv.xControl 61.13e 13.66¢ 0.84e 71.31c 69.32c 140.63c
Koniz Cv.xControl 69.4de 22a 1.31cd 139.03ab 126.56bc 265.59ab
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In each column and each group treatments with same letter had no significant differences in probability level of 5% based on Duncan test.

Organicl: (Compost + Nitro plus + Barvar-2 + Hiumixin-L), Organic2: (Vermicompost + Nitro plus + Barvar-2 + Phospho NitroKara), Integrated:
(Vermicompost+Phospho Nitro Kara+ Hiumixin-L+20kg N ha-1).

Sladsle g2zl (A slaThy by A i Fgoe
Table 4. Analysis of variance Amaranth forage quality characteristics

Mean square

S.0v df Digestibili Metabolizable Crude Water soluble Acid soluble
igestibility - . Ash
energy protein carbohydrates fiber

Block 2 4.09™ 0.118™ 0.34"™ 0.008™ 0.19™ 2.7
Fertilizer 4 171.6™ 4,959 9.55™ 2.49™ 71" 205.6™
Main error 8 1.48 0.042 0.13 0.003 0.05 1.12
(cv) 1 2.04" 0.059" 0.77™ 1.46™ 0.95 3.93™
Fertilizx Cv. 4 78.15™ 225" 717" 1.32" 6.02” 93.17"
Sub error 10 2.47 0.079 0.27 0.005 0.128 251
CV 2.28 3.13 4.04 5.26 1.12 7.33

Qoy0 B g e, ) e ;0 (6 g IS 4 9T (s Jse e s
ns: not signiticant; ** and * are significantly on probability level of 1 and 5%, respectively.

2 JsY) 58S s ek o8, Al les
Gl gre Dolis ¥ S) g, b aS o (p,5 kS
Lorye Gilwgdsm 551 Ol (S 5 bl
@l (@ Jsu2) on ek o) wals L
5B oS Cughy Gl wels plas Koo s
Sl adgle (giluscdgn (55 ade n o Sute
sl les jo ow, o i 4 (Huang et al., 1997)
S99 (Jl olge 3929 4 az g LY SIS )| 5 il
2 ol IS Glg Gl el CangieS (0)g 50
ol Azl o 5 olS g ol e Qi 5 S

3 Sl odd (g2l Agle ilugiSsm (655

olS )3 serge S e Shy @l (o)

rae Sl on i e pliS mg Sl
39 3595 o8, il jles 4y bogi e (0o 00V/AY)
Sl Sglis ¥ g VS, sladg, b aS
1) ald Lo 4 bgyye 525 Gliee (e g et
bl ool 50 0 Jga2) g (aeys FF) (esily
Lo b oloosS 5l ool a5 wio )5 3158 lakms
Slge siludlil e g Jolas b8l el (]
Mg (S g (o5 GIPl Caleye 5 S e lis
S o9 ,o (Francis et al., 1990) s4d oo

& bgiye Glime i (semdglie 635 ol



0 g oS 20055 Sl gla Gigy U cwy i) e g (SK0g5 dazne

oL:f u—l o Jﬁlm u‘)My; » LSOL) 6[@&55
3 baogS pl 13l T s g oad o lal [ S5,3 508
&SF 9 Sracy 9 SpanS sbyaic 55 ol
Jelore BLIN sspo oy yiios aslol 4o L(Fateh, 2009)
W) oeirh 03, wald jles 4 bgrpe anul o
N 5555 03, ) SSE) e )0 (e g (we)o
Sl sy iuliél S ebbay (O Jga) 09 (wo
g adgle pan Sl jalS 4 oxie aawl o Jeloxe
Colgdye el o0 ol ceaS als asss o
pd) wald jles 4 bgype 2S1 wo)s (e
il Jlod 4 bgrye (768 5 (20,00F) (peiily
2V Sl s b aS 05 (0o,oV) 5865 o8,
4 S p Sand 009 Fomb o 4 wlgiee gadge
Slge gazs a5 oliljl 5 ol vals jles jo adle
cde ad 4 0,5 0 Ojgo dBle o gl SE
Cawd a4 doll Gl o pd S sy e YL
Ole by #dlyys adgle S asys ol
Lol GmLf dlmd,‘élg S O9>g0 ‘:’lf Lglmj..a.;.c
o Sl bl 4 ddgle o S loyaie
50 g Al Cownal wil o pY o sloasl
a.lol ,o (Sharma, 2002) s j5e adsle coalS
(F J9oz) (St glocuyo @l @ 4z |

SUI e AN clte Siaced o yides
g 09 o1y Jele Slyaumgy S g annl )3 Jolons
P Y e S i
Slgige ol cnl oF Jgoz) ol onalice Sy 035
adle yo S slejae iy 8,53 saumslis
ol @il & Sy b olS o Slee ail
5 Shawee S silugiSaw 55 Gl pan
Gl sre 9 St (Ko sl 3 sl SLJI
ol e (Ko s gy L Jy il
5 Cude (Nt (p iy abgle o Slas I 0,
5 2l 50 Jolowe Slaieg S Sho b1y o)l s

less 4 bgape B (nfign dopd o tien adll
Loro (neS g (2)31Y) ozl 03, ) SSE)
(O Jguz) 055 (o ;)0\ Y) oy 3, s e
395 5 Solel o5 el b (s n @l
S5 9 (o5 SBST Ry 50 Hhed () g (olerd
S 9590 yind el iled S 3135 (sladsle pals
h eals &gle pls (nS9n Ol Wlgiee oS
STV PSI SN R [FNIPIRCIEN L
(Keshavarz — og olews b5 055 5l i
odd slu 6,00 Liegh wbs o Afshar, 2009)
) S e B s e JT slossS oS
Sl paie 5l oolainl co bl yiol8l cuels g ools Sgugs
hug Gue SV g DowolisS glao,ge jo lde
Jols aaldl cglo s slge Jobs bl wolS
2 @l glojaie sl giluslil 5 35555
&9k LLs (Allievi et al., 1993) Wi o S
oy Gl Sae |y aib gude adgle coals
«wslsi o Shee (050 Gmly Ao j0 Vb (g
SV s Bl Wy Js o oS ey
Coadl B )5 5 00,5 S5 (Skher oaBag
30 eiiey o Slas cplply Lol atils g
oy g i sobe o, Slee 3l ganly a5 Sa
S g':’j)‘ S 50 (g0l ol W] OS9y
5 E55se ol (Fateh, 2009) o ls sldsle lals
4 45 O9d o0 o3 Vg ) SN e 59 3,90
VSGE) e 50 el e wepd g Somb
4 Cowd YL S sole o Sles Gl I
OVl oS Sy 950 40 0l VSIS
9 (W23 1) 5595 08, ¥ Sl a4 g (lie
(22)3 V) Gezih 03 wald Jles 4 banye (58
ol Slyoamg: )5 o) (og Y 0 Jgu) o
o SllS oyl adgle YL coaS 5l las O o
Jolome Slioang S iS00 28L 53 (655 Cusb,
slp o] CoS i jo 5 il oYL o o
Weinberg et al., ) cwol i 55 0,5 shew
i 3l a4 K8 GBI 0 oeimen (2005



YYAD ol oF 5,Les FY 6,50 o))l ely5 lS pole bay

Sed g% pl o (Fateh, 2009) coul adsle
olS e ol g pls (s Gl o (i

Wb pll Al oSy gladgle lals oo,
Ko a8 Sz bole a5 ol ounlice
sl raL‘> gy Qo0 L’ L5°“‘°

G azg b gadge cpl 0gd i cdl sl
O399 SeiS bole o,Slas (i St (Kirad
3 Joloee SLIN 2olidl el a0 5 aBlu Sis
c2ge Culehs 45 Sgdise adgle ;5 d92ge wl
0o Vb (7 Jgux) dab s ddgle CodST S
@ bype A5 S Sy Griee 5l S (e Sn

Shdsle g Sl oS 8 ,Skos 2 lag] iSan 5 08, 5 5955 ok b O o

Table 5. The effects of fertilizer and cultivar and their interaction on quality performance in forage Amaranth

Treatment Digestibility ~ Metabolizable Crude Carbohydrate  Acid soluble Ash
(%) Energy(Mj/Kg)  protein (%) (%) fiber (%) (%)
Fertilizer management
Control 45.48¢c 5.73c 13.94c 1.31e 12.36a 53.05a
100%Chemical 74.86b 6.13b 16.01b 2.27¢c 9.81d 49.12b
Organic 1 48.72b 6.28b 17.48a 2.05d 9.69d 50.13b
Organic 2 56.52a 7.6a 16.02b 2.98a 10.5¢ 40.58c
Integrated 57.21a 7.72a 15.73b 2.71b 11.05b 40.25¢
Cultivar
Plansman Cv 50.9a 6.65a 16a 2.04b 10.86a 46.99a
Koniz Cv 51.42a 6.74a 15.57a 2.48a 10.5a 46.26a
Fertilizer x Cultivar

ControlxPlansman Cv. 44.56d 5.57d 13.92f 1.15g 12.41a 54.10a
Controlxkoniz cv. 46.41dc 5.88dc 13.97f 1.47f 12.32a 52.01ab
100% Chemicalx Plansman Cv. 47.50bc 6.07bc 17.72ab 1.98d 8.57e 49.9bc
100%ChemicalxKoniz Cv. 48.23bc 6.19bc 14.3ef 2.56b 11.05¢ 48.34c
Organicl1xPlansman Cv. 48.34bc 6.21bc 17.97a 1.67e 10.79¢ 50.17bc
Organicl1xKoniz Cv. 49.10b 6.34b 17b 2.44c 8.60e 50.10bc
Organic2xPlansman Cv. 57.61a 7.79 14.95ed 2.95a 11.73b 39.85d
Organic2xKoniz Cv. 55.44a 7.42a 17.09b 3.01a 9.28d 41.31d
IntegratedxPlansman Cv. 56.49a 7.60a 15.44cd 2.47bc 10.82c 40.93d
IntegratedxKoniz Cv. 57.93a 7.6a 16.03c 2.95a 11.29bc 39.57d

8,05 5851 5503l b o0 O Jleisl mhas 4o (5l e Sglis S i sladd > (6lyls sla Lo 09,5 B 10 5 (g B 40
In each column and each group treatments with same letter had no significant differences in probability level of 5% based on Duncan test.
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Table 6. Correlations between yield and yield quality components in forage Amaranth

Qualities 1 2 3 4 5 6 7 8 9 10 11
Height 1
Leaf dry weight 0.00™ 1
Stem Dry weight 0.00™  0.00™ 1
Dry matter yield -0.05™  0.28™  -0.05™ 1
Stem/ Leaf 0.02®  -0.10™ -0.47" 046" 1
Digestibility 0.09"™ -0.25™ 0.37" 0.69" 0.637 1
Metabolizable Energy 0.07™ 021" 045" 065" 087" 093" 1
Crude protein -0.06™ 030 012" -0.44" 0.29® -050" -0.17ns 1
Carbohydrate -0.05™ 010" -0.05™ 073" 038" 0617 0577 -0.38 1
Acid soluble fiber -0.05"™ 0.10™ -0.05™ 073"  0.38" 0.61" 057" -0.38"  0.98" 1
Ash -0.05™ -054" -0.10" 0.30™ 0.02™ 0.25™ 0.17"™ -0.36" 0.18™ 0.18™ 1
Qo ,3 0 g0 ) mhaw )8 ghls s S A o sixe e Ns
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ns: not signiticant and **and* significantly on probability level of 1 and 5%, respectively.
Because of the small size of some data indicating the correlation table to two digits after the decimal.
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