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One field experiment has been conducted at Karangrejo, East Lampung to
study the effect of inoculation of some selected Azospirillum isolates at two
sub-optimal N doses on growth and yield in maize cv Bisma. Long drought
occurred after the 2" N fertilizer application affected further plant growth
obviously due to water stress. Observation at flowering stage shown that
Azospirillum inoculation improved drought tolerance as shown in higher
plant population, increasing plant dry matter and plant N yield in inoculated
plots. At grain maturity, grain yield response to inoculation and N rates
were different emphasized further selection of Azospirillum isolates.
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Introduction

Among the free living rhizopheric bacteria, Azospirillum is getting more attention
due to their beneficial effect on plant growth and crop yield of agronomic importance.
Various reports indicated that inoculation of Azospirillum in forage grass may increased
dry matter of Pennisetum and Panicum (1) as well as grain yield in cereals, such as wheat
(2) and maize (3). In Indonesia, Government self sufficiently program in maize resulted the
increase of production, from 6,869,000 ton in 1994 to 9,345,000 ton in 2000 (4). To obtain
optimum growth and production of maize, considerable amount of N fertilizer is needed
with N rates around 120-135 kg N ha’. Some reports mentioned that Azospirillum
inoculation could reduce the use of N fertilizer with the increase of grain yield in cereals
(5). Furthermore, more success on Azospirillum inoculation on grain yield achieved at
intermediate rate of fertilizer (6,7). The objective of this experiment was to study the effect
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of three selected Azospirillum isolates on two sub-optimal N fertilizer rates on the plant
perfomance of maize cv. Bisma.

Materials and Methods
Bacterial and growth condition

Azospirillum isolates RDCB Az 1, Az 7, and Batan BtJ. No. 08 were used in the
study (Table 1). The individual isolates were cultured separately in MPSS broth (8) in a
shaker bath in 250 ml flasks at 28°C for 24 hrs. The broth were adjusted to 10° cfu ml !
using Spectrophotometer at OD 520 uM. Inoculants were made by injecting each culture
into peat which previously sterilized by gamma irradiation of ®°Co at 50 kGy.

Field experiment

Field experiment was conducted at Karangrejo, East Lampung, Sumatera during
Wet Season 1999/2000. The soil was red yellow podzolic with pH 4.5; organic matter
1.17%; N(Kjeldahl) 0.14 %; P(Bray-1) 10.9 ppm, and Al saturation 68%. The experiment
design was in a split plot with four replicates. The treatments consisted of inoculation
(control, inoculated with Azospirillum isolates RDCB Az 1, Az 7, and Batan Bt] No. 8)
assigned as main plot. Two suboptimal dose of N fertilizer (45 and 60 kg N ha™) assigned
as sub-plot.

Maize seeds cv. Bisma were mixed with peat based inoculant at 600 g/ha and
grown in sub-plots with size measured 5.00 m long x 4.50 m wide. Rows were spaced 75
cm apart and three seeds were placed in each hill. Ten days after planting (DAP) plants
were thinned to 2 plants/hill. Basal fertilization P and K at 90 kg P20s(SP-36) ha™ and 60
kg K2O(KCI) ha” applied side banded. N fertilizer (urea) were applied 2 times. First at 30
kgN ha™ at 7DAP together with basal fertilizer, and the rest at 30 DAP.

Agronomic characters and analyses.

At flowering (FL) stage, 63 DAP, 10 plants were harvested and agronomic charac-
ters (plant height to the 3" internode, length of the inflorescence and the 3" Jeaf below)
were measured according to Cohen er al (6). All plant materials were dried at 70°C for 48
hrs, weighed and ground. Plant samples were then analysed for %N by the Kjeldahl. At
grain maturity, yield components (ear weight/plant and grain/plant) were measured.

Result and Discussion

Long drought followed after 2" N application inhibited further plant growth
obviously to water stress. However, the effect of Azospirillum inoculation on improving
early plant growth still could be observed at FL stage by higher plant population in



inoculated plots. Higher seedling emergence might be due to the improvement of water
plant status of inoculated plants as mentioned by Sarig e7 a/ (9). The effect of the treatments
on agronomic characters and %N, and N yield were shown at Table 2. Significant increase
on plant growth (99%) and N yield (44%) by inoculation were observed. This condition
apparently was the effect of growth hormone and not N fixation activities. Similar results
were also reported in maize and Setaria (6) and some summer crops (1). While the
inhibition of further plant growth shown in the insignificant difference on some agronomic
characters.

At grain maturity, the effect of inoculation and N'rates was shown in Table 3. At
low N rate, inoculation increased grain 44 - 57%, while at higher N rate the grain yield
increased only 19% (Table 3). Those different response among Azospirillum isolates on
yield components emphasized the importance further selection of isolates Azospirillum.
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Table 1. Origin of Azospirillum isolates

Isolates Origin

RDCB Az 1 Rice root, root washed, Cugenang, Cianjur, West Jawa
RDCB Az 7 Maize root, root washed, Cugenang, Cianjur, West Jawa
Batan BtJ. No. 08 Maize root, root washed, Subang, West Jawa :

Table 2. The effect of Azospirillum inoculation and N doses on plant growth and agronomic
characters at flowering stage

Plant Length of, Dry N N vield,
Treatment Height, Infl, 3"Leaf Matter, | Percent., mg
(671 R St g gr % N/plant
Control 45N 11.30 22.02 38.28 56.75 1.93 108.0
60 N 14.56 32.86 38.78 60.25 1.97 116.9
RDCBAz1 45N 14.57 31.83 3943 114.25 1.66 183.6
60 N 15.25 34,63 4138 | 138.00 1.86 2542
RDCBAz7 45N 15.11 32.64 40.90 114.00 155 178.0
60 N 20.03 30.14 41.73 | 116.25 1.81 212.0
Batan Bt]J 08 45N 12.68 32.63 37.58 D125 1.83 168.7
60 N 16.00 32 .24 43 .43 118.25 1.82 1854
LSD, 005 I n.s n.s n.s 33 n.s 438
N 2.1 n.s 1.51 n.s n.s n.s
IxN n.s n.s n.s n.s n.s n.s
CV., % 25 16 9) 12 12 29

Note : n.s = not significant, ifl. = inflorescensce



Table 3. The effect of Azospirillum inoculation and N rates on yield components

Treatment Grain/plant Ear weight, Ear numbers,
el D e P o1
Control 45 N 8.86 19.96 12.00
60 N 16.64 31.06 14.25
RDCB Az 1 45 N 13.89 21.24 22.00
60 N 11.79 21.22 26.00
RDCB Az 7 45 N 12.82 31.34 27.50
60 N 19.81 36.56 2378
NNEA BtJ. 08 45 N 13.23 22.87 19.25
60 N 17.64 30.17 27.00 r
LSD, 0.05 I n.s 4.20 n.s sl
N 2.69 10.07 n.s
IxN 5.38 n.s n.s
CV., % 24 25 25
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