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Table 1. Analysis of variance (mean squares) of PGPR effect on seed germination ability and some seedling vigor related traits
(MS) @layo (il

Lbogie Lse . . 5L s - -
s e - c s L o 2o e Jsb Bl Jsb Job 09 o 09 sl
> o [S)o)) g R . _ &Ou)j . ) R
S.O.V. ] ;i o b S Sl e Al e, s ) Sz ,
S i e e S5l il * . Primary Primary Seedling &5l ol ol as elS
df Germ.lr.latlon Mean Mean 35 9‘> é“)?) Seed]ing sho()ty Rooty Dr Primary 0 5' Ale Seedling
ability  Germination ~ Daily ~ Coefficient Daily length . shoot D Primary  vjgor
. S . o length  length weight ry ]
Time Germination of velocity of Germination weight Root Index
germination speed Dry weight
Replication ,|,55 3 3.625™ 1.055™ 0.117™ 3.3539ms 4.3124 0.535™  0.228™  1.085™  4.9822* 2.0689™  4.8583* 48.0186ns
Hybrids S 90 2 264.760*%*%  35.203* 5.439**  297.6584™ 229.7061™ 44.375%* 22.426% 7.770* 146.0853** 76.9356** 143.0391**1819.913**
PGPR 7 71.351%*  466.799* 1.489%*%  492.4952™  362.5388"™ 464.541** 74.940* 1134.762**240.8375%* 93.7706** 2401730* 2484.80*
0.314* 1743.835**729.4066**101.7569** 301.4059 2929.824**

Hybrids xPGPR 14 81.927** 0.859* 6.050%*  594.2397™  601.4713"  0.577**

Error s 69 0.987 0.033 0.032 4.2397 1.4713 0.197 55895  0.138 1.1739 0.1124 0.1742 15.723
Total Js 95
Coefficient of 1.05 0.21 1.34 1.45 1.61 1.26 9.59 5.66 3.07 4.40 3.90 4.84
Variation (C.V.) %

Aoy 0 5o, ) sl mlaw 5o s dxe ool Sa gk ol e ne 1S
ns: non significant, *and** significant at 5% and 1% probability levels, respectively.
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Table 2. Mean comparisons of hybrids x PGPR interaction of seed germination ability and seedling vigor related traits

s OWRE boge (Gl buge sk Bl Job ady, b SaS gy SaS )y Ak, SaS oy Sl

Treatment Silsz oles s, aals ayl ayl sl ol (D e i

o) G Al Gald Geel) Gagly  Geesl) (09 5 Primary azals
Germination Mean Mean Daily Seedling Primary  Primary root Seedling Dry Primary root dry Seedling

ability(%) germination  Germination length(cm) shoot length(cm)  weight(g.)  shoot dry weight(g.) weight

Time(Day) (Seed/Day) length(cm) weight(g.) vigor Index

Control* (il pac)onls 9225k 8.015ij 13.175i 28.225q 23.350n 5.0751 0.820j] 0.547jk 0.273jj 75.450n

Az 99.50b 9.319bc 14.213b 39.375¢ef 28.025¢ 11.350e 0.955b 0.637¢ 0.318c 95.230c

As 93.75hi 8.290gh 13.392¢ 30.5500 24.2755k 6.275k 0.865fg 0.577i 0.288h 81.000j
Ve ool S U S0 Ps 99.25ab 9.131cd 14.180b 73.500fg 27.250f 10.250g 0.963ab 0.642b 0.321bc 95.450bc
Hybrid SC704 Az+As 96.75d 8.872¢ 13.820d 34.850k 26.175g 8.6751 0.925bc 0.617¢ 0.308d 89.070¢
Az+Ps 99.75aa 9.417b 14.253ab 41.757d 29.100c 12.650c 0.968ab 0.645ab 0.231b 96.510b

As+Ps 96.00e 8.417fg 13.710e 32.500m 25.225hi 8.675i 0.890ef 0.593¢g 0.297ef 85.457¢

Az+As+Ps 100.00a 9.518a 14.285a 47.625a 30.925a 16.700a 0.975a 0.652a 0.326a 97.750a

Control (il pac)anls 88.50q 7.823k 12.640m 27.175t 21.500p 4.675mo 0.738n 0.491p 0.244m 65.270t
Az 92.50jk 9.257¢ 13.213h 36.575h 26.175¢g 10.400fg 0.822i 0.549k 0.274ij 76.090m

As 89.50p 8.026i 12.7851 28.075r 23.250k 4.825m 0.775kl 0.4940p 0.2581 74.3750
Voo oS SR S99 Ps 91.75m 8.944de 13.108ij 35.400j 25.1751 10.225gh 0.721j 0.5411 0.271j 74.5580p
Hybrid SC700 Az+As 91.00n 8.550f 13.000j 33.200lm 24.050k1 9.150hi 0.802k 0.5350 0.268k 73.040q
Az+Ps 93.251 9.400b 13.315gh 39.550f 17.300d 11.750d 0.830h 0.553j 0.2771 77.4151

As+Ps 90.25n0 8.290gh 12.852k 30.2750p 23.700m 8.075jk 0.7901 0.527m 0.263jk 71.315r

Az+As+Ps 94.50g 9.45ab 13.500ef 44.325¢ 29.670ab 14.650b 0.888de 0.592fg 0.296f 83.880h
Control (il pac)onals 90.25n0 7.939 12.895 27.325s 23.2750 4.750n 0.788n 0.502n 0.263jk 70.890sr

Az 95.50f 9.312bc 13.642f 37.625g 27.300f 10.325¢ 0.905¢ 0.603f 0.302¢ 86.415f
As 92.00kl1 8.262h 13.140i 29.100p 23.9251 5.175kl 0.815j 0.544kl 0.272hi 74.980pq

B73xK185 95 Ps 94.50g 9.064d 13.493ef 35.625i 26.125gh 9.500h 0.878f 0.585gh 0.293fg 82.940i
Hybrid B73xK18 Az+As 93.75hj 8.731ef 13.143jj 33.6251 25.425d 8.200ij 0.867fg 0.578hi 0.28%h 81.345ij
Az+Ps 96.75d 9.400b 13.820d 40.2501 28.275d 11.975d 0.930c 0.620de 0.310cd 89.975¢cd

As+Ps 92.75j 8.366g 13.252 31.825n 24.325j 8.500j 0.870g 0.580h 0.290¢g 80.672k

Az+As+Ps 97.50c 9475ab 13.928¢ 46.625b 30.200b 16.425a 0.928d 0.628d 0.309cd 89.930d

*Control(non inoculated), Az(4zotobacter chroococum), As(Azospirillum brasilenset and Azospirillum lipoferum) and Ps(Pseudomonas floureceuce)

**Means in each column followed by similar letter(s), are significantly different at 5 % probability level using Duncan's Multiple Range Test (DMRT).
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Table 3. simple correlation coefficients between seed germination ability and some relating traits

Traits b 555 I 2 3 4 5 6 7 8 9 10
1. Germination ability 58l ol 1
2. Mean germination Time Sidlez lej tawgie 0.744%** 1
3. Mean Daily Germination alyy, Giailys bawgie  0.980%F 0.732%* 1
4. Seedling length axalS Job  0.740%*  0.949%% - 0.725% 1
5. Primary shoot length adgl aile Job  0.804%* 0.941%*  0.788*  0.976** 1
6. Primary root length alfass, Jb  0.660%F  0.908%F  0.646*  0.970%F 9.1+ 1
7. Seedling dry weigh axalS Ses 5 0.925%* 0.710* 0.891** 0.711* 0.778* 0.633* 1
8. Primary shoot dry weight adgl asle Sas 54 0.888%** 0.692* 0.438* 0.623* 0.971%** 0.888** 0.692* 1
9. Primary root dry weight adglazy, Sas o 0.924%F 0 0.709%  0.890%*  0.711* 0.446* 0.630* 0.900** 0.970%* 1
10. Seedling weight vigor index 0.931** 0.690* 0.903** 0.684* 0.727** 0.598* 0.960%** 0.937** 0.966** 1

axelS 4 Sy el

*and** significant at 5% and 1% probability levels, respectively.
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Abstract

In order to study the effect of Azotobacter chroococcum, Azospirillum lipoferum and Pseudomonas
fluorescen application on late maturity Maize (Zea mays L.) single cross hybrids (SC700, SC 704 and a
promising single cross, B73xK18) seed germination ability and seedling vigor a laboratory research was
conducted. Experiment treatments including hybrids seeds were single inoculated with one by one bacteria
and co inoculated by two and three bacterial combined inoculants and no inoculation as control treatment.
Also studied characters including: final germination percent, mean time to germination, mean daily
germination, coefficient of velocity of germination, daily germination speed, seedling, primary root and
shoot length, seedling, primary root and shoot dry matter and seedling vigor index were determined.
Results revealed that except of mean daily germination and coefficient of velocity of germination, other
studied traits affected by interactions of hybrids and Plant Growth Promoting Rhizobacteria. Likewise,
revealed that application of an inoculants of three bacteria combination have highest growth promoting
effect on germination ability and traits related to seedling vigor of all hybrieds and Azotobacter
chroococcum and Pseudomonas fluorescens and seed single inoculation by those bacteria have most
growth promoting effect respectively. Also, revealed that studied characters of SC704more than other
hybrids affected by growth promoting effect of studied bacteria and respectively B73xK18 and SC700
affected by studied Plant Growth Promoting Rhizobacteria stimulating effect and studied characters have
high correlation among them. Therefore, based on this research results application of studied Plant Growth
Promoting Rhizobacteria have considerable effect on Maize studied hybrids seed seedling enhancement.
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