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Studies on the Production of Alfalfa
(Medicago sativa L.)
[I. Effects of liming, manure application, and inoculation
with Rhizobium on early growth, nodulation and dry matter yield
Hee Kyung Kim, Dong Am Kim and Mu Hwan Jo*

Summary

This experiment was carried out to investigate the effects of liming, manure application, and inocula-
tion with Rhizobium on the early growth, nodulation, seedling establishment, winter survival, and forage
yield and quality of alfalfa(Medicago sativa L.) at the Experimental Livestock Farm, College of Agriculture,
Seoul National University, Suweon in 1985 and 1986. The results obtained are as follows:

1. Seedling vigor and nodule formation of alfalfa at early stage were the best in the treatments of liming-
inoculation(LI) and liming-manure-inoculation(LMI).

2. Seedling establishment was not significantly affected by the treatments of liming, manure application,
nodulation and the combination of these.

3. The LI and LMI treatments showed the highest winter survival of 94.3 and 83.5%, respectively, but
the lowest winter survival of 55.9 and 58.5% was found in no treatment(None) and inoculation( 1),
respectively.

4. No differences in crude protein(CP), acid detergent fiber(ADF) and neutral detergent fiber(NDF) conte-
nts were found among the treatments.

5. There were significant differences in the total dry matter yield of alfalfa among the treatments. The
total dry matter yields of 10,618, 11,830, 11,855 and 13, 456 kg/ha from the treatments of L, LM, LI
and LMI, respectively, were significantly higher than those of None, M and I treatments.

6. Based on the results of the experiment, it appears that the dry matter yield of alfalfa could be enhan-
ced by the treatments of liming with Rhizobium inoculation and also liming, manure application and

Rhizobium inoculation as a practical method.

I.# B Atdel®], Elll So2 tiekstA] olf™ 4 glon
it e Foh 53] odrgule RUEE T2 SRR

AlfalfalMedicago sativa L) #H ol HiEs=H £F g% FEAALY ETHENS 7IAI slo] ArvES
Bl & £EMES X8 w3 ol e, vlEnl THIH F Ha7 ol B b HEuel Eax
o kel ¥, wlEA Aslbge] FII mH Qe de 238 oo A4S A rd TF

A& 83z g7l H(College of Agriculture, Seoul Nat'l Univ,, Suweon 441-744, Korea(Republic))
* Pioneer Hi-bred Korea Inc.
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Table 1. Chemical properties of the soil at the ex-
perimental field.

Exchangable(me/100g)  CEC

pH  N(@) OM(%)

K Na Ca  (mg/100g)

4.8 0.22 3.01 0.53 0.30 4.00 14.28
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Fig. 1. Environmental conditions during the experi-
ment in Suweon, 1985-19886.

- 146-



el FxE Felsle] Al £ 54
WA 750Cel A 72417 ARAIZ Foll AENEE A
Abete] ha @ AETEE Alabsbdct

Z1x¥ A8%E 18 mesh screen$ %3] Wiley
mill2 Ao A8 4L Goering® Van
Soest® (1970) < 213}e] ADFs} NDF9] akg 4
z‘s}aiiml A4:9) %L Kieldahl™ (AOAC, 1970) .

215191}

°“§—ﬂr°1 M2 ds W AEEL 79 3
= Mg 20X30cm 2712 WH Sl & Abshod
A Aksted et

obsbal hifidpel PRBIE A el 2 Abe
Zoll 2 50cm HLR 7Hzh 774 9] Sy o2
el sbar 24O R 15cm Zol 2 o} AL wh

=
A ER %k 1l_c»_gir vpg. (ﬂ‘ro“ A g 2HEE

£ o

_::io

gte 2 1~972 scored Fo] FAbskgich mgk 7}
oy A el x|&HN-E :[L_‘t,*__g}q 25 A F 7]
ol whel o fAEe AEF T/RYES 24
ghoict

N

. #%8 % 8

1. £ ESH

Table 2. Effects of liming, manure application and
inoculation on the seedling vigor of alfa-

Ifa.
Treatment® Dry weight of seedlings TR ratio
Roots Tops Total
-g/7 plants -~
None 0. 608 0.628 1.23 1.14
L 0. 985 1.014 2.00 1.18
M 0.581 0.514 1.96 0.94
I 0. 526 0.612 114 1.16
LM 0. 662 0.630 1.30 0.95
LI 1.029 1. 540 2.57 1.50
LMI 1. 393 2.121 3.51 1.52
Mean 0. 826 1. 008 1.83 1.21
LSD0.05 0.363 0.733 1.06 0.35

*None = no treatment, L=liming, M= manure application,
[=inoculation, LM=liming + manure application, LI=liming+
inoculation, LMI=liming+ manure application+ inoculation.
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Table 3. Effects of liming, manure application and
inoculation on the nodulation of alfalfa.

Comparison of nodulation

Treament 1985 1986
5 November 10 September

None 1.53 4. 00

L 1.53 4. 89
M 1.83 3.34

1 1.58 4.22
LM 2.21 4.44
LI 4.85 4.00
LMI 5.23 4. 00
Mean 2.68 4.13
LSD 0.05 1.33 N&*

*NS < not significant. Nodulation(1~9+ good)
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Table 4. Effects of liming, manure application and
inoculation on the plant height of alfalfa
at different regrowth stages after harves-
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Table 5. Effects of liming, manure application and

ting. inoculation on the establishment and wi-
) nter survival of alfalfa.
Plant height

Treatment

11 April 20 June 1 October Treament Establishment ~ Winter survival

rrrrrrrrrrrrrrrrrrrrr CIN - e mmee e G
None 3.7 10.9 14.1 None 59. 8 55.9
L 5.0 12.6 14.9 L 64. 6 69. 8
M 4.6 12.9 13.6 M 43.7 78.9
1 5.7 12.8 13.3 1 52.8 58.5
LM 5.0 13.4 15.9 LM 60. 3 63.5
LI 8.2 13.8 13.8 LI 63.9 94.3
LMI 9.1 14.4 14.0 LMI 57.6 83.5
Mean 59 13.0 14. 4 Mean 57.5 72.1
LSD 0.05 2.1 2.1 NS* LSD 0.05 NS* 31.1

*NS : not significant
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Fig. 2. Effects of liming, manure application, and
inoculation on the establishment, winter
survival and survival one year after sowing.
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Table 6. Effects of liming, manure application and
inoculation on the dry matter yield of al-
falfa.

Dry matter yield
Treatment

Ist cut  2nd cut 3rd cut Total

—————————— kg/ha -
None 3, 156 2,037 1. 706 6, 899
L 4,732 3,319 2,568 10,618
M 4,262 3,531 1,938 9,731
I 3,612 2,875 2,009 8,496
LM 5,416 3, 600 2,836 11, 855
Ll 5, 798 3,402 2,630 11, 830
LMI 6,917 3,469 3,069 13, 456
Mean 4,842 3,176 2,392 10,412

LSD 0.05 1.845 1,234 1,017 3,820
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Table 7. Effects of liming, manure application and incculation on the crude protein{CP), ADF and NDF conte-

nts of alfalfa.
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Table 8. Effects of liming, manure application and
inoculation on the dry weight of weeds.

Treatment 2nd cut 3rd cut Total
——————————————— kg/ha
None 686 1. 621 2,307
L 260 495 755
M 147 1, 080 1,227
[ 636 1, 259 1,895
LM 9 40 49
LI 0 7 7
LMI 0 4 4
Mean 248 644 892
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