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The effect of application of bio-fertilizer containing Pantoea agglomerans
compared to urea fertilizer on growth and quality of turfgrass
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ABSTRACT

The use of environmentally friendly biofertilizers and their replacement with chemical fertilizers can be one of the options
for grass nutrition management. In this study the effect of Pantoea agglomerans bacteria on growth and quality of grass and
its comparison with urea fertilizer was investigated. This experiment was carried out in greenhouse in pots with four
treatments of turfrass cultivation in a conventional way as control (Gr), application of urea equivalent to 100 kg/ha (GrU),
application of nitrogen fixing bacteria of Pantoea agglomerans (GrPA), and application of nitrogen fixing bacteria of
Pantoea agglomerans + PGPR (GrPP) with three replications. The results showed that the highest fresh weight was
observed in GrU treatment. GrPA and GrPP treatments also had a positive effect on fresh weight after urea treatment.
Biofertilizer efficiency for dry weight in GrPA and GrPP treatments was 32.9 % and 11.6 %, respectively. Application of
biofertilizer containing Pantoea agglomerans alone or in combination with growth promoting bacteria increased the
appearance of grass compared to the control treatment, but was less than urea treatment. Biofertilizers also increased the
concentrations of nitrogen, potassium, manganese and zinc in the leaves compared with the control treatment. In general, the
results of this study showed that the use of Pantoea agglomerans as a nitrogen fixing bacteria has a positive effect on the
growth and quality of grass and it can be used as a partial substitute for urea fertilizer.

Keywords: Nitrogen fixing bacteria, plant growth promoting rhizobacteria, PGPR, sport grass.
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Table 1. Some soil properties used in this research
Soil properties Value
Sand (percent) 61
Clay (percent) 11
Total N (percent) 0.021
P (mg kg?) available 10.2
K (mg kg?) 285
EC (dSm™) 23
pH 7.45
Soil organic carbon (percent) 0.24
Equivalent calcium carbonate (percent) 12.2

g b

"SRe P 69 ol 3 G 385 sbales Jlesl
STy e cuils I8 gime il S g oS sl
2 S sboles 0 gl ClS g ex £l
039 F03) =5 STy nle 9 doy Sy
20,0 g g 0 (S B0 5 Sush) o) W Sis
yolie @ by ls (Y Jgo) ails Oglds v b
aS ol Lz Vo Jgas o gl sleplal o Slie
595 slajles Sl aml )3 medS g (g e
Sy ey polis 5000 Sl 3 050l 5 (S
B rizmed g IS siae doyd iy s )0 55
283905 695 2 0ygl 9 (Fj 095 (Sl jlens A
Sy 9095 Slajles Slad o gxe do s SG v
B oS 5 g0 2530 Slo Sy Rl 535 09l 5

Sl gime

SBT3 6535 2 039l 9 () 095 slaslo 5T

b (o5
G S 2 ke o il e ¥ Jsar mls
5 Sugb)y Soyd (SAS(5y S 0j9) by (oS
Slesd 59 5 (39 Oetier edee ol 1 (el
syl e 0l cdwlice (0,5l 955) Gru
Pantoea ) GrPP 4 (Pantoea agglomerans) GrPA

Shasm 1y 51 o i (08, S 2w + agglomerans

S oyl 1w Ll Sis 59 Coles 40 g Mo S

IS 0as b o 515 Stalejloy90 bbb Jos ol o
Dg dlome 0ol Adgi iS5 (per

oo § 2B Codes
Syl ey S Gk 5l gl S L)
A plel 2002) Morris g, 51 eolaiwl b g 4,2l
oo Vo cele wan o jglaie oy (Morris, 2002)
A8 ol Kol ez (Dbl e aslin olul 2
e o oS b)liSS ples )3 bl &S e
L aSesms 4 C8F Oygo (gauaz,0 V6 Y o,les
b 4B S I o ol Sile 5 0 plowil )90 Jgbo o
osiel sy % 55 JS 5 b @ Ly ls clile
Vo) oowz b ,e 5l LS (Sumanta et al., 2014)
Ol e 5 ol (g S o3kl 0)90 sk jo (e

RGPV SN EY I u]
23 o9z 1S ez o515 nSeslal
a5 & ez NS (e Sn 2e s RSei
oz (Bolal b & Sy Ve G 2 ) (Sl
Glp il ool 1Sl L Le‘j LPS 9 ool
Sl@ola job a5l 3 ez el )] (65 o3l
Syl Ll el | 5 onts Sl ez Yo S o

lid polis cdalé
a5 sl e Sits gladigal s (el (L o
GrSoail g od Slewl 5 byle SIS 5508, L
R rols Jols wised o] o glié yole clile
5wt peelS el S (e Bras
) & FSie g me 183, (] Bpas o polie
Soled o (Kalra, 1997) ol plxil Sz g 5 e
bl 1 e 0ad coliul ) laosS S

i dnslome (1) b

=) 395 g5.’.|)l5 = (V adal,
sy 095 e o S (59 —aels Hled o i (35

0,5l 055 Jlas o Sl (59 —als e o S 39



YEO
IS 5E ez by (59, ) WSS I i
Fhe ez aby ¢ ey oS ol 5l e oe:
)Lo...u o Y aolss L_SL....A » ‘5.......)) 055 Ls;l)lf ...)3093

g a0 WVE pla e 10 9 20,0 YY/A po
rolis 5l Sy plsie 4 5oyt pats 45 ol
3 st Db QLS LS 090 (5902
Sz 5B W )l plalS cdg, ad, 3l
il laie SlST ez (Sagy oy 2 05l 055
oS b onslowsay mls Golel 5 uiocen
Slowd 4y G Lol 009y a8 05l 3l ax )31 50 s
GrSL st amaly s sae g cuie LSb wals
095955 el j0 o lesay Pantoea Agglomerans
o 65l i ol 0,y Gl 5 ez 5L 950
Sy B g Ay S e slas S Lol e
g S 0 oy S e sl sSL L5]l.<>.'1.>| s,
;1 « Pantoea Agglomerans ¢ =S b aio, jawgi,

sk anuls o1 6 38,50

VE e ol oY 5,Les B 5,50 o)l SLEL psle

slyles adls olS 5 G35 9,y 2 ooyl Hless
Sgles K00 b oybl Lk 5l GIPP g GrPA
U)5 C.)Lu Syge  yO J.;?) Oy RV RY; )‘Q‘sl.v.o
Jdo 4 GrU L o] o g b 1SS e S
Sy 2 1y 55l cp ki ol liewds 365 51 ooliul
2 ez gl o tie Sl e S5 5
sy 095 slayles 30 T 5l e g 0jgl ojles
A odlie

50 0delandds Cagby oy F Jga 4 axgi b
aS Cewl oyl odims las oygl 5 s 955 sl ,les
Jlos 4 G (5 k] Bl 51 GIPA § GrU (sla ,los
3 Cagb ) oy g aily o s gy (GI) el
) 955 5 0y9l (loowds 355 Bran 09 yide ]
s AYY L i 4 Pantoea Agglomerans (sgice
P i dald Jled 4 cawd ialidl s o VION
LBl ez Zugh )y ao 3 (59, 2,

oygl 995 0,5 a5 ols lis bl (S gl

ez b Sl Sy 2 oysl 5 () 395 sSb lly e s Y Jgae
Table 2. Results of variance analysis effect of biofertilizer and urea on the characteristics of grass growth.

Means of square

- Visual
Source of df Fresh Dry  Moisture Height turf Density Chlorophyll  Chlorophyll Total Leaf
variation weight weight content quality a b chlorophyll  width
f‘r:gfsg';'ze' 1549.9° 1248° 2829° 1008 932" 36498  9.34” 4.55ns 011" 075"
Error 400.72  1.82 10.05 1.33 1.21 654 0.73 441 243 0.18
CV (%) 18.87  18.20 3.67 12.11 73 14.14 12.85 13.74 9.67 18

23.

2oy ) 50 Jloiml pdan )0 ls gine gldd ¢lo e Dgldl Sgu Ayt & NS

ns, *, **: Non -Significantly difference and Significantly difference at 5 and 1% of probability levels, respectively.
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Continued table 2. Results of variance analysis effect of biofertilizer and urea on the characteristics of grass growth.

Means of square

Source of variation df Na K P N Fe Zn Mn Cu Ca Mg
Biofertilizer and urea 0.0007ns 0.0718 0.0003ns 0.0619" 6205ns 72.22° 19297 2.53ns 0.0085 0.0005ns
Error 0.0020 0.0093 0.0024 0.0025 6205 1357 47.25 233 0.0007  0.0004
CV (%) 15.19 5.82 22.17 4.96 2094 767 1434 19.06 3.68 10.19

oy ) 50 Jlasl mdaw [ o g Solds ¢l pire Dglds 995 i Ay # Ns

ns, *, **: Non -Significantly difference and Significantly difference at 5 and 1% of probability levels, respectively.
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Table 3. Mean comparison effect of biofertilizer and urea on some grass growth properties.

Biofertilizer Fresh weight Dry weight Moisture Plant height
and urea (g per pot) (g per pot) (percent) (cm)
Gr 35.10¢c 5.28 b 81.84b 73c
Gru 87.36 a 9.84a 88.67 a 96a
GrPA 56.13 b 6.78 b 87.99 a 8.1b
GrPP 44.61b 5.81b 86.30 ab 8.3b

ICH KN CEEPRLIN TR W SO PUES P SIWISTINE LRI JENE VIR LIRS PR PO S POV U S
In each column means followed by at least a common letter, are not statistically different at 5% probability level
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Table 4. Mean comparison effect of biofertilizer and urea on some grass quality properties.

Biofertilizer ~ Visual turf Density Leaf width Chloro?hyll a Chlorophyll b Total chlorophyll
and urea quality (number per pot) (mm) (mg g~ FW) (mg g* FW) (mg g* FW)

Gr 6.21c 188 ¢ 154Db 458 ¢ 332a 7.90c¢

Gru 7.64a 279b 1.30b 7.86a 3.43a 11.29a

GrPA 7.11b 307 ab 1.89 ab 6.34b 2.89a 9.23b

GrPP 6.95b 323 ab 245a 6.92b 3.38a 10.30 b
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In each column means followed by at least a common letter, are not statistically different at 5% probability level
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Table 5. Mean comparison effect of biofertilizer and urea on macronutrients of grass leaves.

Biofertilizer and urea N (%) K (%) P (%) Ca (%) Mg (%) Na (%)
Gr 240c 144D 0.23a 0.81la 0.20a 0.14a
Gru 275a 165a 02la 0.68¢ 017a 0.13a
GrPA 256 b 1.79a 0.22a 0.77 ab 0.19a 0.12a
GrPP 2.62b 175a 022a 0.75b 0.19a 01la
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In each column means followed by at least a common letter, are not statistically different at 5% probability level
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Table 6. Mean comparison effect of biofertilizer and urea on micronutrients of grass leaves.

Biofertilizer and urea Fe (mg kg™ Mn (mg kg™) Zn (mg kg™ Cu (mg kg™
Gr 373a 36b 46 b 6.6 a
Gru 356 a 49 ab 46 b 76a
GrPA 354a 51a 45b 8.3a
GrPP 368 a 55a 55a 6.3a
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In each column means followed by at least a common letter, are not statistically different at 5% probability level
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