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Effect of plant density and nitrogen fertilizer rate on forage yield and quality of
amaranth (Amaranthus cruentus L.)

" e BTt 5 J5 ) (65l sl

o>

{Amaranthus cruentus L.) _¢l,; gl e CiS 3 Ses 05,55 i 54y ST AraE (S BT .p 9. (SO (Sl

X080 (V)Y .0 pl (2153 pole dlome

Sasky so (Amaranthus cruentus L.) 2153 w95z obs dgle Cuid” 9 Khos (AL ODlao byl selao 4
QHI00 Sy OIRGIS  Jlaaiss 4cy 30 50 1T (15 Jlo 50 equ}T w919 50 digs 5155 9 039 yud 895 B pan Hlude
g5 (od F plomil H T 4w j0 Iobal ol ST ohb 4l p f 9B D ygo 4 4T Gudsd ool 50 .ab plil Of @ o
(LK 33 g VEeves 91 e0vee Feoorr) o145 du g (HUSD 30 LA 338505 £ oks”™ 1A+ 817+ (10 51 4w 33 (339 5
03133 AWSC) O 15 Jgdome LA 10 gy 5 (CP) pls- (509 3 ddgle Cuie” Dlio 310 i 1) (hobo3T (sl slows
< 3eigd 190 Dlao § (DMD) iy b exXis o0k (ASH) S5 (ADF) (Sl o g 50 Jghoo SWI (NDF)  Jgku
1 Adgle S 9 8 mShos (K 59l g8 190 i g (359 5w S5 4T SIS L LS Wd (6 w0311 AN HET dl> g0 58
AT e a1 ol (G100 1 (ADF9 NDF) ddgle 45" Olho S 9 &5 p Olow (59 (J9 couild (5310 %0
20 P 5 oSAYYN) w9 G ddgle & oo oy gl 399 HIS S0 &0 Folgd a0 Do (59 Lol )10 o wé gl Cud” Dlao
Do (o ylon Copimad LAl ol HSD J0 A g V16 v e o1 9 059y Sa=5 HLISD 50 P F ok 1AL slod 31 (HLa
Jolo LA 35 539 4 £ oS A+ slow 93 A0 33 1W1E5 08/E FVIAL o 5 & S § i 6 i 03k Pl (a3 5
9 o 039 5 895 B pan Ik 4 (w3 STl Pole S 93 Ko N9 47 vy 0 5 4 AaloST (il @ ol b
il s

0387 S ) § () My OLF G PL- gy il 1T i sauls” slao 3ty

L5l o 3l 0y Al gl IS 40 DL S i e oy WAYAY/A Gy ol WAY/Y/Y s i3l ) 506
e Sy ol (655 9UaS” 0aSCtils il gt )18 st goT ks -

(oS 4315 1 al S ol 5 Sl psle pamil e o sike S 7 oS (55558 0Kl yLuils

(maghaalikhani@modares.ac.ir : ¢S S &)

Yo


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.3.5
http://agrobreedjournal.ir/article-1-504-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1394.17.1.3.5]

WA Hlg o) ojlad oatas dl Ol (21 p ke dlona”

Wl 513555 1 8 AT d il

i )3 e 5 O an 1 ol s O
QLS Jsho an 5 5 by 4 055 55 Ak o OALS
23 053,55 A e S LT 5, Sas 1153
3555 5 (5 e mmal Sl gl sle OLaLS Ak
> Slas Sl a laws 5 liteas | 5 e
Ol jr Jod 5 (S sla (S5 s 51 oS (sl she
A e Sl Sl 6l 585 AL (28 5 1
Al e el $l O gy A el il o
obwl eep s ((AghaAlikhani and Mazaheri, 1993)
Sgdos gle jaie oy Saege Olse 4y 059,
o mn S s S Gl 53 lab gl DS 5 oS’
059 5 3 35 (Osmond and Riha, 1990) Lles S
Ay QA 3 gdone ol gt o8 9 e 5b @
45 sl olis uiiLn)'T dg_i @L:S .JJJ_fu_A QLAL:?
L 0335 355 HSa 53 p S SV b Or s e
5 pd) 5 5ok Olge o ¢ Jome 85 L5 55
S 453 08 s 52 53 1 (i) o 45ke
VLI s &S 23T e s (Anderson, 1984) sls
sV i polae U ) K 6T il 55
asls s g2 Shes 5 05555 p S AS Y
abyle 3 Shoe 055 55 o pman b 45 b 03ls Ol 5
Voo s Ve el eldl 515380 6)ls (ne 55k 4
(Bl s 5o g (S )ld e Do gl 059 i pf}-i:f
Sy Sl 058 VU pslhe 55 4ol e
UilasT eSS =5 (NRC, 2001) LT 552 32 (0 55)
:}_fjl_:g.aja(a;}_l:f\'\'b O e 45 5ls LS
il 08 e 53 1y S b she 3 Shas 05
oS Cwlesls ol @\_ﬁ (Mollafilabi, 1997) »is
L sl 5 g i 53 (555 25 355 O e
Tl 0> it 4 sl 5, Sas 0T o) LSS O s
{(Bressani, 1990) LS o A 5wy >

ST Aol (s y e oS 15 e 5 o
I il S5 a8 ) sb g kil s a5 Ol

1

-

o0

(s sl e 0L (o155 o554 HLS 3
595 ORIl e Gl e mle s
SISl Olpe a0 gl g pls STy iS5 s
Sl 5 3 Sl s el )
53 13 &S5 Ol s T 457 SLalS aler
Sladske sl ol 4 ldbacs codd ke 508
I3 5 sl dns sla S5 s 4 48 o
=15 2l A 25,5 Jeily LIS g0 00 pas e
ol Loyl 3 L S5l Ul Bl als | paS
85l 5 (i 3l 50 Blod 51 L slacSl asle)
o Cenglis ol o a0 6 9 (J)l > g 23 des L
Olgie a1y oS ol Slosliul ( St his
S das bl 53 gdire jow J samee S
Myers, 1996) ol sl pd 0L SGl
S ol ALE LS9 Jels Amaranthus .o
St g ol )3 (25 Sy g 4 OT £l 51 51 (63 5ubme
e S Cade Olye 4 0T slaas S
5| 5 (Stallknecht and Schulz-Schaeffer,1993)

Az iy 0T
u_alprut_fw,r;cuw;_?;té\u;
lasls au'jf aw °.<.l (Amaranthus cruentus L.)
Sl 5 53V Jodly L 4 &5 il on s 52l
2O, g e abgle e
o 2By sl B 815 s 5aS S
sdzme i 9y QLS YL ity o 0S| e
Y b g s s (610 e S s
oo 5 (6Sis a3l p 84S 530, 8 YA G A)
LS L glasd e mlie sy 5 1) oSl ol
C}J'J 30315 | 3 (Sleugh et al, 2001) Jle b o =
it Al oS Ol ) s Sl s 5 5 S
S szl oS S e a5 (55558 s
P oS e S oSS 60 Sl 5 i i3
3 5 F e g 3 Jods en a5 LS 0 oLz


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.3.5
http://agrobreedjournal.ir/article-1-504-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1394.17.1.3.5]

" .on . - - - o n
e 03558255 Mae 5 55 0S5

Aty 55 G oS5 5 0558 SR 5 Olnl 55l L oSas > S S J o 5l (aome Julss
s & pol G (b gle LhS 5 CuaST ) peba ) olS s oST,5 558 LS o pllan oS
355 p3lie 4 olE pl Sl elyj STy (o 2 s AV S s, e 4 o S 6l
.J.&lﬁla\:ﬁvf\jjojjﬁs 23 AR h B 3 52 g0 (L 5 AT LIS eslizul
A plal g 53 s S S 4SS i
B wg) 9 dMgo 5K 2 ¥0 e (S5 gles S 5
22V s Ol 5 5l 5o G ] 2055 35S SLSa 450 S o S Ve
S5 o8l (55, 5LaS oS tils Uik 4o 50 Ab (e ke Ol e 4 i 3 Slos 4 ol
C}—f—bb—é O s1VF ey LS s =l oo 3 alw sl (Sumar-Kalinowsky et al., 1992)
LT Gl Joome oLl e Sliamies s plos] (e oo L G 0S5 4 (6 S Lol G
A2 gaz5Y0 5 3,5 Jsb aads FY 5 ax ;5 0) cud@uj)uﬁ rflj_?a.g&\}akgu(ai.u\()j}
stchdjlubtwjl.ﬁp@gwubfﬁ A1 (6 iy Sl ((ABL oS 5 guoms ST
St aas alpas DT oSy 5 me \YNO s Aala3T &G s s (Mimezhgad, 1997)
oS Sl S T s s s Lo)s dl s nalS 5 Lae Sl Jpb il 3
Joe S s gl 5 S5 Sl g Sl ol 5158 o Aol 53 45 0S5 Sl
S gt o Gre Bl Yo b i Ges 3D o iolejT {(Center and Camper, 1993)
Sl ol 4l ) 23 el s oS 035 il 4 a5 L

SlesT el o oS sl 5 (S5 6o S 59-) Jsul

Table 1. Physical and chemical properties of soil in experiment site
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Table 2. Mean comparison of morphological characteristics and forage yield of amaranth in nitrogen

fertilizer rate and plant density treatments

il slejlag G gl oSz s le 3 Shae NI GRINRR, PE
Treatments Plant height (cm) Dry forage yield (kg.ha™) Leaf.plant’ Stem diameter (mm)
03975355
Nitrogen (kg.ha™)
60 101.3¢ 6877.8b 31.2a 16.5a
120 107.5b 7492.2a 33.5a 15.5a
180 123.2a 7645.6a 34a 14.6a
SpeSls
Plant density (ha™)
70000 101.4c 6501.1b 40.4a 18.0a
105000 110.4b 6738.9b 32.9b 15.3b
140000 120.2a 8775.6a 25.4c 13.4c

L0 (g ls sme sl .L.a):éiidlab-lcb): (LSD) ,ls_sme SNt Jolo & g0 3T ool ctizas o5 e 39 (1503 87 oo, S0le O gim s o
Means in each column followed by similar letters(s) are not significantly different at 1% probability level, using LSD test
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Table 3. Mean comparison of forage quality of amaranth in nitrogen fertilizer rate and plant density treatments

e oBsn ey b 5o gl SUE gl oy 53 55 J loes U Jslome Dl s S an J6 oS ole A
ilsT gl jlas Crud protein NDF ADF Water soluble carbohydrates Digestible dry matter Ash
Treatments %) dsys
0357358
Nitrogen (kg.ha™)
60 1770 35.4a 34.3a 12.5a 47.2b 11.5b
120 19.9a 36.1a 34.4a 12.3a 52.8a 11.7b
180 21.8a 37.9a 36.5a 11.0b 54.4a 13.4a
G515
Plant density (ha™)
70000 18.1a 35.3a 34.0a 11.8a 48.5a 11.9a
105000 19.4a 35.8a 35.1a 12.2a 52.3a 12.1a
140000 20.7a 93.4a 36.4a 11.9a 52.9a 12.4a

x)‘xé)‘ék_;.&‘&:)}wM}J&i{id\ax}‘ch.u))(LSD))‘J\_?MQ_.}M‘JS‘J?O}A).TJLN‘/HLM&;F&J}P&S‘)‘}S&L@JQEAQP‘IA)J

Means in each column followed by similar letters(s) are not significantly different at 1% probability level, using LSD test
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Effect of plant density and nitrogen fertilizer rate on forage yield and quality of

cultivated amaranth (Amaranthus cruentus L.)

Ansari Ardali, S'. and M. AghaAlikhani’

ABSTRACT

Ansari Ardali,S. and M. AghaAlikhani. 2015. Effect of plant density and nitrogen fertilizer rate on forage yield and quality of

cultivated amaranth (dmaranthus cruentus L.). Iranian Journal of Crop Sciences. 17(1): 35-36. (In Persian).

To study the effect of plant density and nitrogen rate on forage quantity and quality of cultivated amaranth
(Amaranthus cruentus L.), a field experiment was conducted at Tarbiat Modares University, Iran, on 2012
growing season. Three nitrogen rate (60, 120 and 180 kg N. ha™') and three plant density (70000, 105000 and
140000 plant. ha™) were studied as factorial arrangement in randomized complete block design with three
replications of. Sampling was performed for morphological characters in early flowering stage. Forage quality
(crude protein, soluble carbohydrates, cell wall, acid detergent fiber (ADF) and digestible dry matter) were
studied in flowering stage. Results showed that the effect of nitrogen fertilizer rate was significant on
morphological traits, forage quantity and some quality traits, however, had no significant effect on some forage
quality traits (NDF and ADF). The effect of plant density was not significant on forage quality traits but
significantly influenced the morphological traits. The highest forage yield (8776 kg. ha™) was obtained in plant
density of 140000 plant.ha™ with 180 kg N.ha'. Also the highest crude protein (21.8%), digestible dry matter
(54.4%) and total ash (13.4%) were obtained from 180 kg N.ha treatment. Generally, response of forage quality

and quantity of cultivated amaranth to nitrogen fertilizer was positive and linear.

Key words: Biomass, Crude protein, Plant nutrition, Planting pattern and Vegetative growth.
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