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Table 1- Physical and chemical properties of the soil experimental site

o e Mg i B L -
S (9% oc g Ecrig?  SHest SLge
Total N (%) eutralizing pH (ds.m?) Soil Soil depth
(%) > material texture (cm)
(%)
0.036 0.36 25.25 7.8 0.47 Loam 0-30
0.036 0.36 25.75 7.8 0.58 Loam 30-60
olejl Joro SB yolis Hladio -Y Jouo
Table 2- The amount of soil elements of the farm experimental site
Mg.kg™
Fe Zn Cu K P S Ges
Soil depth (cm)
7 0.88 0.96 219 29.4 0-30
6.2 1.04 1.08 220 20.6 30-60
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Table 3- Analysis of variance for three-year yield of alfalfa fresh and dry forage in under studied ecotypes

Sl o (1o
Ol gty 2slio &3l as M.S
XOAY d.f 5 adgle Suid adgle
Fresh forage Dry forage
b 2 2356.72%%  114.32%
Year
Jb s 6 30.07™ 2.12"
Year x Replication
o 2 269.63** 18.05**
Cutting
Jox oz 4 52.49" 3.60°
Year x Cutting
< sl 12 23.85 1.83
Error (a)
% 1 3.29" 0.010™
Cultivar
b ) 2 5.36™ 0.300™
Year x Cultivar ' '
0% ) ns ns
. . 2 1 7
Cutting x Cultivar 313 0.739
Jlo X o Xeb)
L . 4 1.507™ .389™
Year x Cutting x Cultivar 50 0.389
o ulbs
18 1.89 0.23
Error (b)
3_95_ 5 209.158** 12.63**
Fertilizer
s 10 3.52" 0.32"
Year x Fertilizer
F o 10 4.85™ 0.362"
Fertilizer x Cutting
Jl o Xb5§ ns ns
Year x Cutting x Fertilizer 20 536 0.354
355 Xe) 5 3.579™ 0.244"
Fertilizer x Cultivar
Jlox o8, 255 10 1.13" 0.119"
Year x Cultivar x Fertilizer
X ) x 395 ns ns
Cutting x Cultivar x Fertilizer 10 2.020 0.159
JUo X X8y X398 ns ns
Year xCutting x Cultivar x Fertilizer 20 149 0.116
s 180 3.65 0.224
Error
CV% 21.6 23.1

DSl ey ime pf g AV paw D (390 45 dme oaimd )l 354y NS § <K
**and ns means significant at level of 1% and no significant respectively.
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Table 4- Mean comparison of different treatments on fresh and dry forage production

Syl adgle
Forage production (ton ha)
5 adgle Suis adgle
Fresh forage Dry forage

2012 19.26¢ 4.92¢
Jus 2013 4578a 10.56a
Year 2014 40.14b 9.96b
Js 31.64b 7.65b

First
o p9> 40.50a 9.90a

Cutting Second

o 33.15b 7.99b

Third
P0-RO(Check) 29.34¢e 7.20d
. PO-R1 32.19d 8.10c
3 slales P120-RO 37.98b 9.15b
Fertilizing P120-R1 45.42a 11.07a
treatments P65-R0 30.93de 7.32d
P65-R1 34.56¢ 8.04c
) ey 34.77a 8.49a

o) Rehnani
Cultivar Sen 35.4a 8.46a
Hamedani ' '

Sy oSl gl elel g (X0 paw p3) ()b dme BMBI g ya > Syde B Kb odhel Jole ya gy g gte a2
In each group and each factor, means followed by the same letters in each column are not significantly different (in level 5%) by
Duncan’s test.
‘5.,\.:0 ») d)..a.a :R1 9 d,\_w).:) d).m.n pis RO g).é.u..é )L'.'S\h » F;,LS \Y- P120 E)b.uaé )L'.'S\m BEl F)f}l.,_f;'a P65 g).é.u.é .)95 U?‘b PO
PO: no phosphorus, P65: 65 kg.ha™* phosphorus, P120: 120 kg.ha™* phosphorus, RO: no micronutrient and R1: with micronutrient.
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Table 5- Analysis variance of three-year of alfalfa seed production, seed vigor and 1000-seed weight in under studied ecotypes

M.S Sla e (nke

Ol S 2ol @33l 4y sy s Sl woyd &> 45 43s
s.o.v d.f Seed iéld Seed 1000-grain
y germination weight
\;Jeb;r 2 255407.69** 4.55™ 0.119**
Jo x )l’_x . 6 9514.32™ 11.67™ 0.007™
Year x Replication
"’9_) 1 3104.08™ 10.32™ 0.00001"™
Cultivar
Jbox o8 2 17833.52" 22.25™ 0.010™
Year x Cultivar
<l s 6 14255.1 20.42 0.011
Error (a)
> 5 257532.50%* 92.62%* 017"
Fertilizer
o X35 10 44253 4.23™ 0.018"™
Year x Fertilizer
e 5 7873.08™ 5.30™ 0.005™
Fertilizer x Cultivar
Jlox 4z ly x 398 10 5594.66" 5.30™ 0.012™
Year x Cultivar x Fertilizer
s 60 9210.4 5.75 0.22
Error
CV% 12.3 35 4.6
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** and ns means significant at level of 1% and no significant respectively.
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Table 6- Mean comparison of different treatments on seed yield, 1000-grain weight and seed vigor

LN PPRY als I 059 » g }:‘9?
. . ee
Seed yield 1000-grain L
(kg.ha)) weight (g) 9”“2;‘3“0”
- 2012 395.33b 2.76D 91.26a
2013 546.69a 2.87a 91.64a
Year 2014 535.05a 2.81b 90.93a
P0-RO (Check) 336.27e 2.75a 88.95¢
s PO-R1 41d 279 90.52bc
&35 sloles P120-R0 536.05b 2.87a 92.54b
Fertilizing P120-R1 689.11a 2.98a 95.12a
treatments P65-R0O 459.61cd 2.73a 89.46¢
P65-R1 512.11bc 2.77a 91.06bc
) Sty 487a 2.82a 91.59a
©8) Rehnani
Cultivar hon 498a 2.819 90.97a
Hamedani

By S eeil el g (40 aaw ) sy GME! gt Spie G K b sl Jele i gl g 09,5 n 5
In each group and each factor, means followed by the same letters in each column are not significantly different (in level 5%) by
Duncan’s test.
Gdae 3y Bpas R g cdrogyy By pac (RO aud iSa 13 6,55l VYo PL120 jans 1S )5 p,56lS #0 :PE5 ()b 555 o5 PO
PO: no phosphorus, P65: 65 kg.ha™* phosphorus, P120: 120 kg.ha™* phosphorus, RO: no micronutrient and R1: with micronutrient.
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Introduction

Alfalfa (Medicago sativa L.) is known as the most valuable forage in the world due to its resistance to

drought, the high quality of forage and high adaptability, high shelf life and high protein. Desirable nutrition of
alfalfa is one of the key factors in the quantity and quality of seed and forage production. In alfalfa production,
optimum nutrition is one of the key factors in the growth and development of the product and has a direct effect
on the yield of forage and seed. The provision of phosphorus and micronutrient elements of soil in order to
balance the nutrients of soil plays an important role in quantitative and qualitative improvement of the product,
and it is necessary to carry out a comprehensive research on alfalfa. The purpose of this study was to investigate
the effect of different levels of phosphorus and micronutrient fertilizer on quantitative and qualitative yield of
alfalfa seed and forage.

Material and Methods

In a three-year research (2011-2014), the effects of using phosphorus and micronutrients including iron,
manganese, copper and zinc on quantitative and qualitative characteristics of seeds and forage production of
alfalfa were studied at Golpayegan Research Station Isfahan province. For this purpose, using a split- plot
experiment based on a randomized complete block design with three replications, the effect of two alfalfa
ecotypes (as the main plot) and 6 levels of phosphorus and micronutrient fertilization (as a sub-plot) on the yield
of seed and forage production was investigated. The main plots were consisted of alfalfa Hamedani (V1) and
Rehnani (V2) and sub plots (sub-treatment) were included phosphorus (P,Os) at three levels: zero (P0O), 65 (P65)
and 120 (P120) kg.ha®, and micronutrient elements in two levels of no applied (RO) and micronutrient
application as spraying (R1). Parameters were measured, including forage weight, dry forage weight, seed yield,
1000 seed weight and seed vigor percentage. In the first year, there were two cutting for forage and one for seed
production, in the second year there were three cutting for forage and one for seed production, and in the third
year there were three cutting for forage production and one for seed production.

Results and Discussion

The results showed that there was no significant difference in forage production, seed yield, 1000 seed
weight, and percentage of seed vigor between two ecotypes of alfalfa, and the averag}e yield of forage and seed in
Hamedi and Rehnani ecotypes was 35.40 and 34.77 ton.ha™ and 498 and 487 kg.ha™ respectively. The year had a
significant effect on the yield of fresh and dry forage, seed yield and 1000-seed weight. Also, the maximum of
these traits were observed in the second year. The effect of the year on vigor seed was not significant.
Comparison of means showed that P fertilizer application of 120 kg.ha™* with micronutrient spraying (P120-R1)
had the highest seed production and increased of 105% compared to control treatment. The application of 120
kg.ha™* phosphorus without micronutrient application was in the next place. The percentage of seed vigor in the
treatment of 120 kg.ha™ P, with the micronutrient application (95.1%) was significantly higher than other
treatments.

Conclusions

In this three-year research, the study of the use of phosphorus and micronutrients on fresh and dry forage
yield and some quantitative and qualitative characteristics of seed produced in two alfalfa ecotypes was carried
out. The results showed that the highest amount of forage production with the amount of 42.45 ton.ha™ and the
highest amount of seed produced with the amount of 689 kg.ha®, belonged to the treatment 120 kg.ha™
phosphorus with micronutrient spraying.
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