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Effects of Seed Inoculation Methods on the Nodulation
and the Growth of Alfalfa Seeding

Lee, K. H. and H. J. Lee*

ABSTRACT

Alfalfa (Medicago sativa L. cv. Luna) seeded in agar was inoculated with two strains of Rhizobium meliloti
isolated from root nodules of alfalfa for assessment of nodulation. The seedling growth after six weeks was
remarkably increased by adding each rhizobia strains into agar media and also by nitrate application
(70ug N/ml), but there was no significant difference among them. Nodulations started one week after
inoculation and increased its numbers and sizes as seedling grew. Therefore, the two strains isolated from
alfalfa root were concluded to be effective strains.

For determining seed inoculation method the same cultivar was inoculated with both rhizobia strains using
different inoculation methods such as broth-vacuum, peat-adhesive, peat & lime pelleting. They were seeded
in pots of river sand and supplied with culture solution excluded nitrogen. The peat & lime pelleting was
recognized the best method in both of nodulation and seedling growth after eight weeks growth. There were
significant correlations between the weight of nodules and the shoot or root dry weight of alfalfa in both

rhizobia strains.
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Inoculation methods used in this experiment.

Inoculation o Treatment rate
nmzlilhoés Descriptions ( /g seed)
Broth - Inoculated with broth| 1ml of broth
vacuum inoculum, under inoculum
vacuum condition for
5minutes
Peat - Inoculated with peat | 0.006g of peat
adhesive |inoculum suspended |inoculum
in 45% (W, V) gum | 0.03 ml of gum
arabic as adhesive arabic
Peat & Inoculated with peat-| 0.006g of peat
Lime adhesive method, and|inoculum
pelleting |pelleted with CaCo, | 0.03 ml of gum
arabic
0.3098 CaCO,

Peat inoculum 3} Broth inoculum -2 Ei#-+ 108
Rhizobia /ml # ¥ 5]+ Broth inoculum-g Peat 50
goll 10ml, Yeast mannitol broth 50mle] 1ml 4
WEHCOE fnste nteglen 26°CAA 9RAES
BREERFED ¥ £ £ Inoculum o ¥
ob#] &b &steh

Mean number ‘of rhizobia in inoculants at inocula-
tion time.

Strain Broth inoculum Peat inoculum
(rhizobia /ml) (rhizobia /g)
A 3.5x10° 1.5x10°
Aj 3.0 x108 1.3x10°
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2 453 T BEES EEMgod EEAF 2R
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Table 1. Growth of alfafa seedling according to nitrogen addition and inoculation with two strains of
Rhizobium meliloti at Tweeks after inoculation,

Treatment Trifolioate [Plant height Shoot D. W. | Root length Root D. W. Nodule No.
leat No. (cm) (mg /plant) (em) (mg /plant)| /plant
Control 2.4a 41 a 59 a 30.6 b 8.0 ab 0
Nitrate 6.2 b 108 b 218 b 146 a 49 a 0
A, strain 65b 150 b 244 b 192 a 8.9 ab 7.9
Ay strain 71D 156 b 278 b 189 a 126 b 7.0
< REe B o8 A el we mkEe B
7t o2 AL BOE 3 A5 «fmEE(T0 ug N/mol o %
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= 05 sme gow A e Aol BRR EEE
g3 {15 5 & BEEY ETEEAEY B 44E 4ol
“ 2} 10 ’-g‘ @iy 5 F#k 25 Peat inoculum o 2 BIE #
1+ |y % ¥ 43z sg6e Pet &lime pelleting ik

, s
1 2 3 4 5 6 7
Weeks after seeding
Fig. 1. Alfaifa seedling nodulation as related to
inoculation with two strains of Rhszobium
meliloti. Bars indicate *one standard error
of the mean. A,;, Ajy;strain.
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Table 2. Alfalfa seedling growth and nodulation at 8 weeks after inoculation as related to the methods
of inoculation with two strains of Rhizobium meliloti .

Strains Inoculation Nodule No. Nodule D. W. ShootD. W. RootD. W. Shoot,Root
added methods / plant (mg /plant) (mg,plant) (mg/plant) ratio

Ay Broth - vacuum 6.0 ab 43a 41.6 ab 189 a 26D

A, Peat ~adhesive 18.7 cd 17.1 cd 146.1 d 59.4 cde 25b

A Peat & lime 24.3d 12.0 bed 124.4 cd 37.8 abede 33b

A, Broth - vacuum 53a 6.3 ab £65.5 abc 30.0 abe 22b

A, Peat - adhesive 12.3 abe 11.0 be 87.8 be 31.1 abed 290b

A, Peat & lime 2264d 180 d 1583 d 63.9 e 26Db
Noninoculated Control - - 183 a 21.7 abc 0.7a

Means within columns followed by a same letter are not significantly different at the 5%
level according to Duncan’s multiple range test.
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Fig. 2. Plant height of alfalfa seedling during the
growth period.
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(Q); Peat & lime pelleting, (@) ; Control
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