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Abstract

Introduction: Deficiencies of elements in plants disrupt plant activities and alter the production of
various products, but fertilizer management can greatly affect the quantity and quality of these
products. Thus, one important need in agricultural planning to achieve high yields and desired quality
is to evaluate plant nutrition systems, because with appropriate soil fertility management and proper
plant nutrition, product quality can be improved while preserving the environment. The continuous
use of chemical fertilizers in the production of agricultural products has become unavoidable, which
has led to a crisis of soil and water resource pollution in recent years. Therefore, extensive efforts have
been initiated to find appropriate solutions to maintain the sustainability of producer ecosystems and
produce high-quality agricultural products. Accordingly, today, various studies have introduced
various types of biological and organic fertilizers as alternatives and sometimes supplements to
chemical fertilizers, which are effective in the sustainability of agricultural production systems.
Roselle (Hibiscus sabdariffa) is a tropical medicinal plant whose red calyces are used in the
preparation of herbal teas and medicinal products. Due to its high antioxidant content, it has been
reported to help reduce blood pressure and blood lipid levels. In addition, because of its tolerance to
environmental stresses, it is considered suitable for use in green spaces and landscaping. In this study,
the effect of applying bio-fertilizer containing Azospirillum and arbuscular mycorrhiza and poultry
manure on the quantity and quality of roselle was investigated.

Materials and methods: This research was conducted in a randomized complete block design with
three replications in the 2021-2022 and 2022-2023 cropping seasons in the Jiroft region. The
experimental treatments included 13 different levels of nutrient sources compared to the control (no
fertilizer application) including: inoculation with arbuscular mycorrhizal fungi (AMF), application of
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Azospirillum (Az), their combined application (AMF+Az), 100% recommended poultry manure (PM),
100% recommended CF, 50%PM+50%CF, 50%PM+AMF, 50%PM+Az, 50%PM+AMF+Az,
50%CF+AMF, 50%CF+Az, 50%CF+AMF+Az, and 25%PM+25%CF+AMF+Az.

Results and discussion: The results showed that, in addition to the effect of nutritional sources on
growth indices, the highest flowering branch length was obtained from the 50%PM+Az treatment and
the highest dry boll weight per plant was obtained from the 50%PM+Az and 50%PM+50%CF
treatments. Also, the highest grain yield, oil percentage, and seed oil yield were observed in the
50%PM+50%CF treatment, and the highest protein percentage and seed protein yield were observed
in the 50%PM+Az treatment. Based on the results of this study, the use of nutritional treatments
containing poultry manure and bio-fertilizers can, in addition to improving growth indicators, increase
the quantity and quality of roselle seeds.

Conclusion: According to the results, the application of poultry manure and bio-fertilizer treatments
can, in addition to increasing the quantitative yield of roselle seeds, also increase the quality of the
seeds. In other words, the positive effect of combined application of poultry manure and biological
compounds (using a combined treatment of 50%PM+Az and, in some traits, combining this treatment
with AMF), in addition to the possibility of increasing the quantitative yield of this plant, can also
improve the quality of the product. In some traits, the highest amount of traits was obtained from the
combined treatment of 50%PM+50%CF. In other words, although the use of mineral fertilizers is less
expensive than organic compounds, the exclusive use of chemical compounds is not recommended
due to the adverse effects of chemical compounds. Accordingly, it is recommended to replace
integrated nutritional treatments such as the use of combined treatments of poultry manure and
Azospirillum, sometimes in combination with arbuscular mycorrhizal fungi, and also the use of 50%
chemical fertilizer along with poultry manure. Based on the results of this study, the application of
nutritional treatments containing poultry manure and biofertilizers can improve growth indices and
increase both the yield and quality of roselle seeds.

Keywords: Azospirillum, Chemical fertilizer, Poultry manure, Protein
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Table 4- Analysis of variance (mean of squares) of leaf area index, dry matter accumulation, and growth rate of Roselle at different
stages of growth affected as nutritional treatments during seasons 2021- 2022 and 2022- 2023

Glas o (il
Mean of squares (MS)
Sy o 2Ll S oolo g’ oS Wy &k g
Ol gdo - 4250 Leaf area index Dry matter Accumulation Crop growth rate

Sourceof &SNl Sy al> g0 Wiy al> po o Sy aleyo Wiy al> po m
» »

variation df hegs ey 5999 59099 oy oo
. - 259 (g - 3D S T Y) - L
*9) ps o D Gl o T e
. . Physiological Vegetative Physiological Vegetative . L
Vegetative  Flowering : Flowering . Flowering  Physiological
maturation maturation  growth .
growthstage  stage stage stage  maturation stage
stage stage stage
Ju
1440 0.001" 0.009" 24380" 127840 0.134™  17.249" 5.622"
Year
S
0.191 0.437 0.026 52915 41074 0514 5.454 0.094
Block (Year)
s
13 1.272" 1522" 0.721™ 295348™ 380857 3374 51977 15.335™
Treatment
JeoX o
13 0.226" 0.065" 0.031" 36754 36419"¢ 0.311"  8125™ 0.760"°
YearxTreatment
s
52 0.153 0.194 0.038 28857 26896 0.357 4.388 0.399
Error
Sy o
- 15.08 11.06 1193 19.01 16.22 11.39 21.84 17.83
C.V (%)

sl (I3 Sme pas g Ao S gy Jloizl g 10 (gl sme Slis (s 5ay ™ 4

e x

*, ™, and ™, Significant at 5% and 1% probability levels and not significant, respectively
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Table 5- Mean comparison leaf area index, dry matter accumulation and growth rate of Roselle at different stages of growth affected
by nutritional treatments during seasons of 2021- 2022 and 2022- 2023

Sy o 25l S ool gosxi olS sy Cee yun
Leaf area index Dry matter Accumulation(g.m) Crop growth rate(g.m2d%)
al> 5o . al> 5o al> 5o
s Ay ad> w0 Ao o o) oy al> o o o o) oy al> yo Al o o
Treatmen wM.9) c s w.9) c e w™9) ¢ Dy
Fadment Vegetative FI@AJ.S &)}‘yﬁ Vegetative FIGMJ.S J.»,,J,.,,.a Vegetative FIGMJ.S &)9-‘9»;»5
growth owering Physmlog_mal growth owering Physmlogwal growth owering Physmlog_lcal

stage stage  maturation stage stage  maturation stage stage  maturation
stage stage stage
Control 1.70° 3.13° 1.11¢ 250.00°  570.00¢ 695.00¢ 4.16° 5.30¢ 2.08°
AMF 2.00% 3.27% 1.21« 250.20°  574.00¢ 705.00¢ 4.20° 5.404 2.10¢
AZ 2.08%% 3.520d 1.420d 280.02°  668.00% 737.00¢ 4.67% 6.47% 2.30°
AMF+AZ 2.18%e 3.5]¢d 1.390cd 280.00"  650.00% 714.00¢ 4.67" 6.17% 2.15¢
100%PM 3.01%® 4.41% 1.97¢ 380.012 11462 1300.35% 6..23% 12.44% 5.15%
100%CF 2.778bcd 4,058 1.59° 317.47%° 909.54%¢  1043.54%° 5.297b¢ 9.943b 4.47°
50%PM+50%CF 3.22% 4.66% 2.14% 370.00* 1162.96° 1343.63° 6.17% 13.22% 6.022
50%PM+AMF 2.39Pcce 3.810d 1.48>d 280.00° 817.00°  886.00° 4.70% 8.80bcd 2.30°
50%PM+AZ 3.01%® 4.70% 2.29° 360.00* 1176.70°  1348.70° 6.00% 13.78% 5.422
50%PM+AMF+AZ 3.02% 4.46% 2.03% 360.000 1149.82° 1319.62° 6.00° 13.16% 5.66°
50%CF+AMF 2.7738bcd 3.72bede 1.470d 281.70" 808.00°¢  892.83°d 4.70" 8.720cd 2.41°
50%CF+AZ 2.96% 4.213c 1.58° 324.82° 912,823  981.82°d 5.41%® 9.81%¢ 2.30°
50%CF+AMF+AZ 2.558%cd 3 gpabede 1.54% 317.10% 911.47%¢  980.47° 5.298b¢ 9,843 2.30°
25%PM+25%CF+AMF+AZ  2.80*° 4.40% 1.63° 355.98% 1038.12% 1188.12% 5.93° 11.37%® 5.00%

5,105 5Sils g3l b o po i Jleis] o 50 ()l sire B S i By > gl slagygiw
Mean followed by similar letters in each column are not significantly according to Duncan test (p< 0.05)
loa 355 CF (250 355 PM il sooassTAZ 3 )950Le V5Sgs)T 2,6 CAMF) 1355 G pae (5 sl
Control: no fertilizer, AMF: Arbuscular Mycorrhizal Fungi, AZ: Azospirillum, PM: poultry manure, CF: chemical fertilizer
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Table 6- Analysis of variance (mean of squares) of combined yield components and seed yield of Roselle affected as nutritional
treatments during seasons 2021- 2022 and 2022- 2023
Mean of squares (MS) &les yo (5 K5bao

039 039 W2 039

Ol s 2o T alipw Job aBlw j00jgé olawi 0 0jef Slawy el
@bl azyo . i el NSS4l i ;
Source of df Hlls Lo £ sasle B. s d Weieht of Al 3 o wils cisls
variation Flowering Number of bolls Number of bolls on eo' l:t r:’r helllgdre((; Seed yield Harvest
1
branch length on the main stem secondary stems Wegntp " index seed
plant seeds
Ju
1 8.74"s 0.72"s 6.87"* 160.52 ™ 0.74"s 1635.93 "¢ 0.23"s
Year
A
4 49.78 4.70 11.16 399.01 0.11 88799 9.87
Block (Year)
)L""‘ ok ™ ™ ok # * ok wk
13 106.71 17.38 577.25 624.41 0.13 432202 11.33
Treatment
Jux e
13 18.69 s 0.67" 1.47"s 84.18"¢ 0.02"¢ 7712.98"* 1.28"
Year x Treatment
Uas
52 23.77 2.92 9.34 140.23 0.04 56169 11.22
Error
ol
T - 7.63 12.09 5.75 14.93 5.35 17.22 20.36
C.V (%)

wa*
B

Ll (65 Sme pas g oy S g gy Jled gl (o (65l pme Sl s g™ g
, ™, and ™, Significant at 5% and 1% probability levels and not significant, respectively
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Table 7- Mean comparison of yield components and seed yield of Roselle affected by nutritional treatments during seasons 2021-
2022 and 2022- 2023

39 0)9€ Slawy Bailos 15 0iad Slus SS 0388 ()9 ) . s
Slesi Sl aSlipe Jsb Lol il ¢ ’ -)5‘ b BN o M %l 9 Ses alf"’ fs
T i Flowering branch Number of bolls S Boll's dry Weight of — goqq yield it
reatment Number of bolls on one hundred -1 Harvest
length (cm) on the main weight per plant .4 (kgha®)
stem secondary stems (gr plant?) seeds (gr) index seed

Control 56.49° 12.24° 40.51° 62.68° 3.48° 904.56¢ 13.042
AMF 59.21b¢ 12.44° 46.16%f 68.35 3.58% 1078.82% 15.402

AZ 62.33%c 13.66° 48.12¢ 71.90% 3.64%c 1182.68% 15.242
AMF+AZ 61.85%° 13.37° 48.41¢ 70.83% 3.73%¢ 1210.82% 16.202
100%PM 69.00° 15.21° 59.23¢ 84.352%° 3.88% 1656.97%¢ 17.15%
100%CF 64.87%¢ 15.11° 51.449 82.56%° 3.80%° 1281.04bcce 16.082
50%PM+50%CF 69.412 18.752 65.04° 90.55%® 3.978 1733.322 17.672
50%PM+AMF 61.41%c 12.79° 50.79¢ 77.37% 3.818¢ 1228.33% 15.652
50%PM+AZ 70.242 15.35° 72.93% 101.38¢2 3.91% 1683.73*® 17.612
50%PM+AMF+AZ 67.48% 15.27° 65.01° 86.56% 3.95%® 1698.40% 18.432
50%CF+AMF 59.25% 12.84° 41.82¢f 70.80% 3.67%¢ 1156.92% 15.992
50%CF+AZ 63.443%¢ 13.62° 46.48%f 76.94% 3.79%¢ 1381.3220¢d 16.992
50%CF+AMF+AZ 63.10%° 13.54° 46.93¢% 80.78%¢ 3.87%® 1404.65%4 17.172
25%PM+25%CF+ ab b bc abc ab abc a
AMF+AZ 66.83 13.70 61.15 85.38 3.89 1651.65 17.59

35 ST (903 b ey ety Jlail gelas 50 (5l chme NS S it By > gl s gl gt
Mean followed by similar letters in each column are not significantly according to Duncan test (p< 0.05)
oo 355 CF (50 355 PM ipsh o1 AZ s 350Le V5Srgs)] 08 AMF) 1355 3o (90 saals
Control: no fertilizer, AMF: Arbuscular Mycorrhizal Fungi, AZ: Azospirillum, PM: poultry manure, CF: chemical fertilizer

2 Py B 5lwps laosled 0 )5 Sl Glg5 co pol )] Oliee ST Jga> 5 Goe oy (ol @S 4 azgi L
@l ol g LTS (So55 Jols codyb aljsl 5 JT 555 ol il Les 5l lodS asl i, Job



Yy (Hibiscus sabdariffa L.) ui,5 gle ails i g o5 8,5loc g ddy 1 (lasddi @aliv g (w5 B a5 il

Joaz) P<e/o V) 06 jlo gime o 55 sl adls o Slae ¢ adls
S0%PM+ AZ JLes jo aigr ;o Slis 059€ (339 Oy s (P
O i el Gty adlis 4y G al38l a0 FVIVE L
VE/-A L 5 50%PM+ S50%CF Lo 51 55 adls oo ()39
sl ails o Sloe 1y i g ald 4 Cod iol38l oo o
S 21381 AV/EY L 5 50%PM+ 50%CF Lo jo o5
Wgs 10 S 0588 (339 Ol (S ol cdsline wald 4
Cwddy (055 5a00) dalis Lo 5 als o Slae g als as 59
doosls S pe Guilly anid @l arazrs LY Jgoz) vl
Bl 3l g Jlow JSleslasdss mlin Jle ey Jmad g0 2 50
Sg o e ddls cbloyy ezl b b slaadss sloles
(F Jguz)
olal Judodu ]y (6955 milin 5 anals oolan il lasons
3 e olS Secwlin coliiwl g S 10 04290 yolic Jols
Rezvani ) ales )5 5,155 @luS 5 cpl alSlas o)L
A 4y 58—y ol o (Moghaddam et al., 2018
u] O G...J,»...ub Q,..J‘)S‘ 9 oL:f 6‘4.0&.0.: ws SS9 Sy 0
S o logas) ls 5 ) sbogS 5,8 Llys o
F olass il58l olS oy ]38l comge (S 8L sl
o b S5 0558 (55 Stalil O Jlsas s algy ) ogee s
Ayl Sz Hlaime plu awgs ool SO LYo Ko 3l.cwl
Ay B aS pdas i 5 Gil38l Ll i ol o 0l g
Ao BLK) oo oola__ul Lg).SL )| (.. 9 GA3 sIAA) OL.S
o gdsn i,y g Lliwd (o 5lwslyl oy jon e 59y oS
oL:f ..\.__IL) JL‘?)D 6L®‘B|JAJ d.LLsJ‘sE .)‘5.4 9 u] e JLQ.u‘ 9
0358 ()9 or e yladss (Kerecki et al., 2022) aib o
5 J oS (oS5 sles o |y G5 sly g 0 S—is
oS Sl Sl ossmoylis wilgd o 4 W50 ,5 sdaline oliend
(Hasani Nasab et al., 2025) sl 505 5 luS 5 o]
alo o, Sles 00 S s Joloe o yiageo I (S adls (59
5 Sl (S5 Jalge 5l sy pdl pogdle oS el lals
olple (Wang et al., 2025) sl o jui awe Jolge
sl g Lad> corgo Wl oo (QBLS 0B 2 Foge (aree
Oliee el 4 azgi b 500 & jlsay 095 S (gl ol>
Sy s 0 S5l eS 4 gblie ST o)y S u’ﬁ Slge

Sdls g S Zash) 5 039 Ol Sl 0lS 4
Sty ol wlwly ymen (Hoover et al., 2019)
5 3 Gl olS Loy jolie Cogllae e Ylaio! o]
sk s GI531 50 8L S 5 05, S Sy 5
Wlyh i gy b () OlaS 5 092y Ll -l o
s gl Kisd g |, ol IS a5l Jobo il
Sahoo et al., ) el ooty (5,155 50 oyladse plaw Jowgs
050 oL JalS asl i, w0 Slee iol3dl lia=e (2014
Jlews 5l eolas ol Lyl 4o 1, (Satureja hortensis L.)
Gholami’) wsaged (335 (£ye 5 (i) 355 San0ls
slass yili8l laa=e S, (Sharafkhane et al., 2015
5 SLeisl las 2SL jleslaiul Ll 8 o (53055 09
o Gl pid 5 (308 e Gl @ ) pol s
Az )0 g obS Al g T o Jowe olge g S5 oole
aildoe T A 0,90 b togre o arlge nl oS>
ol o a, e ks 44 (Opstad and Sensteby, 2008)
3 lié pobie Juws (25 weocs ool (6 iSh 5 oy 0
Ll 1y 5 sl ol (o yiss B 4y s BB 2l
72 355 by g T a8 5 Yool rizmod il 03,5
2885 Zad s lidl g S pletslw sy 2 Sl L
o2l e aihaie 05 Jlgagol bl b 0 S ogh,
Lol ) el 0ans oS s 590 e jslis o
=y Olgieas dojlas plow @ cod |y oS5 Gl Gl e
Ot (g ) g0 (Brme (gl 355 (sl ol
355 S5 Jbesd 0y G5 sy e 0 05 JS Oliee
olize (Lemma, 2022) a_s Jol> JT 055 g oloni
b alio 151, 55 slo @592 55 039 JI Slass o it
5V el e Sl ) g T ploon 055 slajlos
oS CeS slas Sk ol (s Sa3sS 5 CgeS
GOmMaa et ) wisgl Cuwdas (5135 momoly § yhnd o390

(al., 2018

415 3 Slos Aild o (59 Aigr 4D SUiS 039E (439
QG Sty g ad Ll 9
lo ylas elyy Juad 9o b osls S o il lg 4y 520

o ()9 Aigr 50 S 059€ (59 p sladss Galisee b



oo g Ll

YA

oaplie bl 4 Cod ol8l a0 VOF g YA L cud gy
3 s eBgp 8o Glime g (g p Bo)d (RS A
(A Jg02) del Cawsay salis

6Lbd.»_~u‘ uLo.«oLw 3 L))B)""J o).sj AM‘ L 4.’>9A Ll
5 9550 05955 el 50 Fge s s I OleS 5 B yaa
09— (2LS g i (Il czge Wil o0 oS
5 yge Jele lgicas &0 055 (Bamshad et al., 2018)
Loy S e slags Sk g S (99,50 035y (8
Solie Ciz ages Jolaie dsd 30 5 Camis Cullad 3G
55500 Sallid Jauly 05, 5 B ynon 5 B ymoy (ol
a3 aolss lalS a8 g oS ) Sgn g0 S
(Arab-Niasar et al., 2019)

‘olﬁf 6‘4)\)..:.: Jm‘)_w Ol l) “5';_....3‘) 9 ‘5” 095 oﬁ)lf
Iy ylews cpl 5l J—ole sloails jo iy i ial3dl
B ulﬁ.w R @Lu l; L"""‘)P"b @Lu U"‘ o 00 [
(Purbajanti and Fuskhad, 2022) sl o asels oLS
5 st 5 I sleasS plojem 05 3l pegdle (imen
Il azets )0 5 #5503 5k pylae el
O, les yu Codis (Siad 0929 L3l ey pusig 5 e
c;.\....S:\...;»s.a ‘A-“j-"_g" lisee UYM asle O)S.Lo.c 9 u,;.f.ﬁj).s
Slewd jo adls i o Slas lie o yi—ion el i
Gharakhani Beni et ) o sl ), oyl ;o 50%PM+ Az
«(@l., 2011, Sepehri and Shahbazi, 2019

als (€9, 0,5des g (pE9) woyd

ol plis el)y Juad 9o (b bosls S e il )lg 450
alls (585, 9 See 5 (585, 023 (e 2 slards plie S
Olie Cryimian (A Jgoz) P10 ) 0 Jlo sne 35 sl
S0%PM+ Lo jo adils 9, oSl § (€9, o)
S ial38l 0o )0 YYYIYE 5 YY/AY L oS 54 g 50%CF
3 b sl ails g, oo ys JBlas okl cewo sals
152950 ¥ 5Sanse)] @) L il 5wl (sla o 51 o iy
sl als 85, 0,8lae e JBlo> g 0 i J—ol>= (AMF)

(A Jg92) sl sty aalis oy 51 o5

3590 ¢y (5l ole Laa> Cgx> S ST oole (0458
Mojab Ghasroddashti et ) ol 48,5 )| ,3 lados az g5
(al., 2017

Sy50 SdsS (oS 5 oS Il o g oy 0l 0
TP r 0% g 00 B rman (oald 095 a0 Sl 5 S0
el 3l 51 6 puS gl b oo eolaiwl gy 955 o les
%95 S Ble anme sla i GalS L g s
95 Ftonr Sy 0979 b a0 a5 0 bl (B3, 9 S
Sl i lls 5g2g oLS ai; 0,90 >l U (gl jiiingnd caig
w8 als o b 1 0y9 Job il Sl T azes o oS
PRI {J FCH IUC gt U0 LN DS R UC P SN P
5 2 5l 3, Gaes ol Gl bl 55 lalS
Ghal33l srosde b o3gai wal,3 oL (5 55T a2 b logasd
iz glaisy 50 juiwyid jl Juol> olge 5l (i wod
b Cales o 25 0y5 oS 4y 5 el aiilo ol S
oalail 4y 00 0,53 Slge daails yuus; g oLS 205
ol 00 Crge | Lol (y39 ialdl oS asdl JUi! s
= (Abelmoschus esculentus L.) 4ol o8 90 (s ,o
Oyt ¢ £ 30 095 [0+ olion 5 055 0 (6055 Jlaus
Muhammad and Sanda, ) 5,5 Jol> 1, ails o Slae yl 50
(2019

Sl 4 1) el ogee 3, Shee i3l Liie (S 5
355 wbio lade ool wl by aS" (gdsn dlgo 4y o o
Vieira de ) aisls o s g3 0 ologl S o o
90,5ae i o Ktagy (Figueiredo et al., 2024
&35S Jles o (Zea mays L) o ,d wls e iloyy sl i
0555 saml e olea i 065 10+ + JT 35S 10+ ails
(Cheema et al., 2010)

vy sl ab &S Clas

Wl (g 3yNas g (g Moy
Aol lis el); Juad g0 slaools 8 po il )ls 4525
sl ails iy n 0 ,Slee 5 g p doyd p sladas plie

A0, i (A Jgaz) P<e/+)) 09 Lo sire b5



Y4 (Hibiscus sabdariffa L.) ui,5 gle ails i g o5 8,5loc g ddy 1 (lasddi @aliv g (w5 B a5 il

Ssloss ;3 cou Gy slr 41 (p9) 0 5ot g gy 05k (pE 9y 3 g M yd S 0 (Olas o (aSilo) il slg 35 —A Jga
1F-1FY g 1Fee Py ely) sl Jle (b (gladxs
Table 8- Analysis of variance (mean of squares) of seed protein and oil percentage, seed protein yield and seed oil yield of Roselle

affected as nutritional treatments during seasons 2021- 2022 and 2022- 2023

layo (koo
ST Mean of squares (MS)
Source of el EH AR SRS &S i g 0 Slos &ld (x£9y o yo 1o (x£gy 0 Sloc
variation df
Seed protein percentage Seed protein yield Seed oil percentage Seed oil yield
Jle
1 1.37"¢ 81.90" 2.16™ 216.74*
Year
s
4 10.84 4989 10.22 6641
Block (Year)
e
13 12.65™ 27935™ 4.93™ 16500™
Treatment
Juox jles
13 0.36"° 361.75™ 0.25"s 227.17"
Year x Treatment
Uas
52 3.88 2911 242 1860
Error
- 10.33 20.30 10.00 19.93
C.V (%)

ns s

el (5l Fe pae g as )0 S gy Sl e jo (g ls e Slis s g ™
" and ", Significant at 5% and 1% probability levels and not significant respectively
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Table 9-Mean comparison of seed protein and oil percentage, seed protein yield and seed oil yield of Roselle seeds affected by
different nutritional treatments during seasons of 2021- 2022 and 2022- 2023
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Treatment Seed protein (%) Seed &;;:%yleld Seed oil (%) Se?:;;:a)_l:)eld
Control 16.187¢ 146.888" 13.818° 125.357¢
AMF 17.208 188.871°¢f 14.050° 156.283%
AZ 18.083 212.338° 15.425% 185.357¢%
AMF+AZ 18.708%¢ 228.193%f 15.615%® 190.075¢%
100%PM 20.187% 334.708%° 15.998%* 263.982%°
100%CF 19.187%¢ 224.0950ccf 15.585% 199.9820<d
50%PM+50%CF 19.771%¢ 342.448* 17.1312 297.434%
50%PM+AMF 19.312%¢ 235.844cdef 15.480% 188.355¢
50%PM+AZ 22.333% 376.101° 16.197% 273.042%
50%PM+AMF+AZ 20.239% 343.240% 16.221% 275.902%®
50%CF+AMF 18.448 214.531°f 14.770% 170.076%
50%CF+AZ 18.812%¢ 259.632°de 15.250% 211.365"¢
50%CF+AMF+AZ 18.937%¢ 269.239°de 15.360% 216.950°¢
25%PM+25%CF+AMF+AZ 19.562%¢ 232.789% 16.605® 274.568%
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Means followed by similar letters in each column are not significantly according to Duncan test (p< 0.05)
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Control: no fertilizer, AMF: Arbuscular Mycorrhizal Fungi, AZ: Azospirillum, PM: poultry manure, CF: chemical fertilizer
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