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In order to investigate the effect of integrated application of biological and
organic fertilizers on absorption and phosphorus physiological efficiency in
Medicago sativa in Aran and Bidgol city in 2013, a factorial experiment was
conducted in a randomized complete blocks design with three replications.
Experimental factors include four biofertilizers (control, nitroxin fertilizer,
fertilizer phosphate-2, and the combination of nitroxin and fertilizer phosphate-
2) and four levels of organic fertilizer (control, cow manure, sheep manure, and
chicken manure) at the rate of 10 tons per hectare. The results showed that the
use of biological fertilizers had a significant effect on plant height, stem dry
weight, leaf dry weight, leaf-to-stem ratio, grain yield, biological yield, and
harvest index at a significant level of 1%. The combined application of nitroxin
biofertilizer along with Fertilizer Phosphate-2 with 4746 kg.ha-1 obtained the
highest amount of biological yield, which showed an increase of 20.8% compared
to the control treatment. The highest physiological efficiency of phosphorus
related to the treatment no inoculation with biological fertilizer+consumption of
10 tons per hectare of cow manure) with an average of 35.78 kg of grains
produced per kg of phosphorus used and the lowest amount of physiological
efficiency of phosphorus was belonged to the control (no biological fertilizer+no
using organic fertilizer). Considering that in alfalfa cultivation, harvesting dry
matter is more important than other agronomy characteristics. Therefore, the
treatment (combined application of Nitroxin and Fertilizer Phosphate-2 along
with the consumption of 10 tons per hectare of cow manure) was significantly
superior to other treatments.
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Phosphorus physiological efficiency =
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(Vennila & Jayanthi, 2006 ; Marino et al., 2004)
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Peog A olel bl el cusday Sy 5 1a)sSee 9355 slajlest )3 dbgle 5 Shes (lie o 3Vl ()5 cudil
G AN g WYY s Slas ghopd & (]38l 4 e cud S 1558k 365 Jlew o alS o ely; cud b do )
sy Jlo dw (b > ke jebay s p> (Kharazmi ef al., 2019) b slewd 555 5508 jlow b duolis j3 ddole
5 (Monirifar & Mirmozaffari Roudsari, 2022) 15,5 aJgi |y Sid 5 5 ddgle 5)Slas o by pow 9 pod slop>
2 eSS Ve alY) L Sid ddole 5)Slos 1y o dopS g5 Ao yd YO+ oy diopd VO) bl i% Hles byl
o 53 ol %S g pgws v 9 pollivosST sy )8 )3 S yy (5 FYIVD oy dgle 5 Slas oy oS ol Lt
(Safari Kamalabadi ez al., 2019) >4 ,tSa y o5 YO/FY Jlade b Jol oy dslogyyo  Jaldo pavs sy (5 5SL b gl
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Sources of variance d.f. Plant height Leaf Stem dry Leaf to Grain yield Biological Harvest Phosphor  Phosphorus Phosphorus
dry weight weight stem yield index us percent use physiological
ratio efficiency efficiency
Replication 2 156.58 ™ 215.02™ 786.44 ° 0.80 ™" 6751.14 ™ 1039049.53 ™ 4545™ 0.005 ™ 9.79°° 0.51"
Biofertilizers 3 413730 365.81 20856.85 ™ 0.016 ™ 20869.59 ™ 1646180.37 ™ 32491™ 0.034 ** 44.01™ 82.10 ™
Organic manures 3 319.55 ™ 564.69 ** 6587.70 0.019 ™ 25363.98 ™ 663885.94 ** 373.96 0.006 ™ 533.19 2009.96 **
Biofertilizer x Organic manure 9 101.21 ™ 3.67™ 1022.42* 0.001 417.15™ 43270.26 ™ 2321 0.001 ** 9.11™ 26.48"
Error 30 55.85 4.83 188 0.001 415.21 51104.67 2.326 0.0001 1.28 5.74
Coefficient of Variation (%) - 13.45 3.42 3.57 5.37 15.06 5.06 8.98 2.03 14.46 13.29
il oo doyd S g iy Jlein zolaw )3 5 gxe > gime pas i Sy wa ,w, NS
cer sy (5 S Sy e S il Jl eSike aunlie (& g
Treatments Plant height Leaf Stem dry Leaf to Grain Biological = Harvest
(cm) dry weight weight stem ratio yield yield index
(g.m?) (gm?) (kgha!)  (kgha!) (%)
Control 30954 57.08 ¢ 3229¢ 0.21°¢ 85.2d 3229 ¢ 11.369
Nitroxin 62.32° 65.67° 401.9° 0.32% 123.6°¢ 4512° 14.98 €
Barvar-2 5397°¢ 64.00° 393.8" 0.24° 147.9° 4671° 17.92°
Nitroxin+Barvar-2 75.072 70422 416.72 0.25° 18442 4746 * 23.67°2

L5185 oy s Jless] prdans j3 (Sl (glaselsin 903l Ll 5l ()l ixe (slel Cglis caitad S jtie By (ghyly &S pla gt
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Treatments Plant Leaf Stem dry Leaf to Grain Biological Harvest Phosphorus Phosphorus
(10 T.ha) height (cm) dry weight weight stem ratio yield yield index use efficiency physiological
(g.m?) (g.m?) (kg.ha'!) (kg.ha'!) (%) (kg.kg) efficiency (kg.kg™)
Control 47.85° 56.08 4 356.7 ¢ 0.17°¢ 83.69 4 4154 ¢ 11.754 04 04
Cow manure 58.512 72.50* 413.2% 0292 19422 4716 ® 24.69 @ 0.522 2 30.582
Sheep manure 57772 62.50 ¢ 377.9% 0.20° 122.0¢ 4447" 14.40 © 0.211°¢ 19.22 ¢
Chicken manure 58.18 2 66.08 ° 387.5° 0.20° 141.3° 4541° 17.08® 0.260* 22.34°
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Joas) 15 I3 xe o 3 G prdaw j3 9 8,5 418 gl iiSemp g T 098 (s sladgS oy pili v jhnd s
33)8) Hlow dsbogrge (Ao yd V/B+) a5y youwd o )d l5ae oy YL ((iiSan py Sl Sl 1Slee dunlie ol das il (W
(3me)s +1¥7) ol i cnioml 9 (69 258 JiSm )3 (5 Ve Byimet ¥ g0l it e a5 25 (s 365 (udlS
s 9323 )3 shond ol Gl L &S S e culple (P Jsin) 29 Il g s sldgS Bras pas jlag aibos e
28l snlgs Gl (S Gl Sl ) d5mgn sind i oS Lo ] J) st polie iy 5 4

A58 5 Gosd Sl g (ool grlsosds v )6 9 polipswni] 5 7SL b gl jlog gl & aidly ol ol Simg,
Jolis a8 el iss odls 95 g9y (siuloj] @l (Karami & Zarea, 2014) dg )l jxe 45641 yamd yline o b ylows a5lSaw
35 5 (s o3 BVl s 355 S35 oty 355) Gl 355 {5 iyt o 355
wig yaud o) 9 395 4 ixe B9 Hhud Lopd g 4 g5 lo Sl 453l (LS a5 bole i g (CungraS (0)9)
(Garshasbi et al., 2022) 59y I 5585 il ¢ oloowds 4355 drbogsye do > +/FY g /FY o /FY Sko b s S
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Treatments Stem dry Harvest index Phosphorus  Phosphorus Phosphorus
weight (%) percent use efficiency physiological
(g.m?) (kg.kgh) efficiency (kg.kg))
Control 3100 7.23¢ 0.46 f on 0°
= Cow manure 323.3¢f 14.80 9 1.10° 2.17¢ 35782
E Sheep manure 335.0°¢ 11.23°F 0.73 ¢ 0.35¢ 19.44 4
= Chicken manure 3233 ¢t 12.17 < 0.80 1.34¢ 31.10°
= Control 376.74 1143 °F 0.56 f on 0¢
Z Cow manure 436.0 22.17°¢ 0.76 = 3.02° 28.63 b
= Sheep manure 406.7 12.27 ¢f 0.73 0.54¢ 19.83 ¢
Z Chicken manure 388.3« 14.03 ¢f 0.70 « 1.68 ¢ 20.52 ¢
P Control 336.70 12.57 < 0.63 ¢f 0oh 0°
£ Cow manure 443302 25.83° 1.10° 3.27° 31.23°
4 Sheep manure 395.00 13.27 ¢f 0.93 b 0.65f 19.814
3 Chicken manure 400.00 ¢ 20.03 ¢ 1.00° 2.25¢ 20.88 d
N Control 403.30 dyorvy 0.80 «d on 0°
£ 3 Cow manure 450.00 ara/ay 1.502 3.66 26.67 ¢
=
£ g Sheep manure 413.30 b CY+/AY 1.10° 0.91°f 17.77 ¢
z Chicken manure 400.00 cYY/ - 1.10° 3.06° 16.874

5185 doyd ey Jless] pdaw 3 Sl (glasalssin 905l Blod 5l ()l gize (o ylol gl cdiad S yidio Gy (gl a8 ola g

Pud S350 38 )15 AT
S o )3 yhud Sofelasd 2Ll S g s sladgS (S Sl g S sloosS o Sl e uilly 455 b
pis o dbogye jaund Sojglen b (L cn i GBSeR Sl G SSle dunilio 3 (1 Jgi2) 292 5l dre bo 53
5 0058 pan yauwd p)S LS 1 odbader &ild £, LS YOIVA . S0ko b (g9l 265 LS j5 (5 Vo OB past ) 35S L puils
DS F Jgaz) 350 255 s past ) 295 o pac) Yo ayglaie i yhund Sofglsnzed LS o 55508
LTS a5 iy 5, kas Wlgi oy ol Sodn iad lipe b calie oS 45 Cal &S5 ) e yhad Cyjols0 5
S ol L ly 0)Shes il Mg (gl ilihe 095 4 3 Slas s Gl 4 Sl e paud Gl (Ll L cslite
2 Py e Jelos plo (B)b 5l g digd o (BB jluked 55 o lis plo cusl pi¥ asl wd b S S5 el paie
il Slodas i3 ol 30)b 5l (595 265, )3 (5 Vo GBpuan aios oyl y il oS HLis] )3 dis Oygo s jo D,
e e it Loles g 00d S glod 5 dyses «SB oband 554 518 Sluo s S9i2 0lS 5L 3y90 (£y9p polis
s e 0l Cod b (Soisleid 2hlS A ol i Lades gl el AL olyan 4 ) yiud o sles jud
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