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Effect of Inoculation with Bradyrhizobium sp. and Lime Types on Peanut Plant

at Newly Reclaimed Area

1.Content of Nutrients in Plant and Yield
Deog-Bae Lee, Geon-jae Im*, Tae-Oh Kwon**, Sang-Bok Lee and Jae-Don So
SUMMARY

This study was carried out to investigate the infliience of inoculation with Bradyrhizobia and lime types on
the nutrient content and yield of peanut.

Inoculation size of Bradyrhizobium sp. HCR-46 was 8.2X 107 cells per seed. Slaked lime, magnesium lime, and
calcium carbonate were applied in an amount required for neutralization of soil. 150kg of calcium sulfate was
fertilized to 10a of the experimental field. Sowing space was 40x25cm under vinyl mulching. Leaves and stems
for assay were sampled at 100 day after sowing.

The obrained results are as follows.

1. Number and dry weight of nodule as well as dry weight of aerial part of peanut plant increased by inoculation
with B. sp. and were the highest in calcium carbonate application.

2. Inoculated with B. sp., the contents of T-N, K,0, MgO, allantoin, ammonia, free amino acid and chlorophyll
increased, but that of nitrate decreased.

3. The contents of T-N, free amino acid. and chlorophyll were higher in the treatment of calcium carbonate,
those of K,0O, MgQO, allantoin, ammonia were higher in magnesium lime application, and those of CaO and nitrate
were higher in slaked lime fertilization than any other lime types.

4. Contents of total sugar and starch in stem at 100 days were higher in the treatment of uninoculation than
inoculation with B. sp., and those were highest in the calcium sulfate application than the other lime types.

5. Inoculated with B. sp. length of main stem and number of pods increased significantiy. Yield of seed was
higher in inoculation with B. sp. than in uninoculation by 64 %, and in the order of carbonate, magnesium lime,
slaked lime, in calcium sulfate and non-application was the contribution of soil treatments to yield increases.
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Table 1. Chemical properties of soil before experiment

oH O.M P05 Ex. Cat.(me/100g) T-N

(1:5 (%) (ppm) K Ca Mg (ppm)

515 0.40 5.00 0.18 097 0.97 338
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Table 2. Influence of inoculation with selected Bradyrhizobium sp. and lime types on the growth of nodule

Number of nodule per 3 plant(ea)

Dry weight of nodule per 3 plant(g)

Bradyrhizobium Lime type
60 DAS 100 DAS 150 DAS 60 DAS 100 DAS 150 DAS
Control 11 64 62 0.06 0.53 0.30
Calcium sulfate 16 50 42 0.07 0.38 0.29
Uninoculation Slaked lime 15 88 72 0.18 0.72 0.64
Magnesium lime 56 166 129 0.20 1.66 1.16
Calcium carbonate 63 182 144 0.72 1.68 141
Mean 32 110 90 0.25 1.00 0.76
Control 138 759 704 0.73 2.92 1.92
Calcium sulfate 391 703 395 1.18 265 1.86
Inoculation Slaked lime 334 1,035 958 2.04 6.05 5.20
Magnesium lime 570 1.042 978 2.88 4.20 5.59
Calcium carbonate 540 1.465 1,432 3.30 6.72 5.72
Mean 395 1,001 893 2.03 451 4.06
LSD(0.05) Bradyrhizobium (B) 14.3 38.6 336 0.22 0.77 0.10
Lime type (L) 17.3 69.6 422 0.13 0.47 0.21
BXL 252 94.2 609 0.26 0.91 0.28

* DAS T Dav after sowing
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Table 3. Influence of inoculation with selected Bradyrhizobium sp. and lime types on the dry weight of aerial part at 60, 100 and 150 day after

sowing
Dry weight of aerial part(g/plant)
Bradyrhizobium Lime type -
60 DAS 100 DAS 150 DAS
Control 6.4 375 54.8
Calcium sulfate 10.5 42.3 55.4
Uninoculation Slaked lime 10.0 42.7 57.0
Magnesium lime 104 44.1 62.7
Calcium carbonate 12.2 47.2 80.9
Mean 99 428 62.2
Control 10.7 504 776
Calcium sulfate 11.2 522 94.8
Inoculation Slaked lime 95 62.8 104.8
Magnesium lime 10.2 72.3 1124
Calcium carbonate 12.2 78.6 118.7
Mean 10.8 63.3 101.7
LSD(0.05) Bradyrhizobium (B) - 6.6 30
Lime type (L) 18 6.9 7.0
BXL 3.1 104 9.2

* DAS ! Day after sowing

Table 4. Influence of inoculation with selected Bradyrhizobium sp. and lime types on the content of inorganic element at 100 day after
sowing Unit © %
T-N P,04 K,0 CaO MgO
Bradyrhizobium Lime type
Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem
Control 1.36 0.66 0.26 0.15 1.70 245 0.76 0.45 0.81 0.61
Calcium sulfate 1.21 0.44 0.34 0.12 1.49 217 1.17 0.55 0.66 042
Uninoculation Slaked lime 121 0.52 0.21 0.15 1.45 213 1.08 0.54 0.70 0.53
Magnesium lime 171 0.65 0.22 0.17 1.79 2.48 0.91 0.53 0.83 0.55
Calcium carbonate 1.59 0.68 0.19 0.16 1.50 2.10 1.10 0.49 0.74 0.50
Mean 1.42 0.59 0.24 0.15 1.59 227 1.01 051 0.75 0.50
Control 2.13 0.78 0.16 0.20 2.39 2.40 0.93 0.53 0.86 0.45
Calcium sulfate 2.37 091 0.24 0.26 2.28 272 0.79 0.85 0.37 0.37
Inoculation Slaked lime 2.85 1.14 0.19 0.10 1.93 262 1.45 0.71 0.86 0.54
Magnesium lime 3.19 1.17 0.23 0.13 2.34 2.52 1.17 0.55 0.90 0.54
Calcium carbonate 374 1.19 0.23 0.13 2.34 2.67 1.38 0.62 0.88 0.51
Mean 2.86 1.04 0.21 0.16 2.26 2.59 1.14 0.57 0.87 048
LSD(0.05) Bradyrhizobium (B) 0.16 0.12 0.15 0.10 - - 0.05 -
Lime type (L) 022 014 - - 025 - 015 007 - 0.08
BXL 0.31 0.21 - - 0.34 0.36 0.38 0.24 0.15 0.14
HEg verd Aolth EFFRLEGWS LE wet ¢ & WHEOIW e BEshA ¥t olF REUS
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Table 5. [Influence of inoculation with selected Bradyrhizobium sp. and lime types on the content of water soluble nitrogen in leaf stem at 100
day after sowing
Water soluble nitrogen{mg/100g D. W)
Bradyrhizobium Lime type Allantoin Ammonia Amino acid Nitrate Total
Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem
Control 19 2.6 212 17.7 18.5 23.2 26.1 16.0 7.7 59.5
Calcium sulfate 16 2.8 20.0 21.3 33.7 12.2 249 189 80.2 55.2
Uninoculation Slaked lime 1.8 3.6 22.7 17.0 19.3 314 282 19.5 72.1 716
Magnesium lime 19 33 27.0 258 29.8 404 219 18.0 80.7 87.5
Calcium carbonate 2.6 4.0 26.0 15.9 252 323 259 187 79.6 70.8
Mean 2.0 3.3 234 19.5 253 279 254 18.2 76.1 68.9
Control 2.8 2.3 278 24.6 272 43.5 25.0 17.5 82.7 879
Calcium sulfate 3.0 2.7 25.5 24.0 41.2 16.1 17.7 164 87.3 59.2
Inoculation Slaked lime 31 59 30.2 264 28.2 57.9 20.8 16.6 824 106.7
Magnesium lime 40 85 56.7 26.1 388 375 16.1 16.2 1156 88.3
Calcium carbonate 3.3 48 373 245 375 44.2 202 14.5 98.3 88.0
Mean 32 4.8 37.3 245 375 44.2 20.2 14.5 98.3 88.0
LSD(0.05) Bradyrhizobium (B) 0.5 0.2 6.7 32 1.5 2.8 33 14 89 39
Lime type (L) 03 0.7 52 32 1.8 4.7 4.2 12 6.4 59
BXL 0.6 0.9 8.9 49 5.0 6.5 6.1 1.9 11.3 8.2
T2 oopukeih BES  allantoin®lYt  allantoinfge] acide= &7l 4, Ammonia® Nitrate'= AolA ¥
Jhke mEpdch s b RE A Rk peg & &Hd dsided, o Eiv &
of ojsh= A 9ol #iEE] Purinefo] Sfi#so] R Ml EEEel @it Z7)ddMd FR dojun
ME} allantoinf%S AXAM Ak e #Ege] Atk A JRET %% P aminofE2 Allantoin®] 7] wj¥-o]
| Higiol As= S F#7E @RiikER =7 49 o= ok Ko ’}’r"”*’?ﬁ‘“ FHFFEOZ FAYE A &
Aﬁ(%ﬁﬂ"JQE Brgish7] 938l allantoinol 4:hkwlo] Xl e TIEE #E#2] 80% LA Eel Ureide(Allantoin,
of ZAl EEiEGH BEL7L EaiEE iy ol Allantoic acid) fE{i#gelm™ 17 b S4E A4S
(EEAS ®HEe] @oba o) g welz g o #H We &o Ureidelb S &HSH Ho
Yrd NO, 2 #ejuh oA Ak B TR ORD e e ggel M REVE E4
o oJs) NH, & #slo] olu|:fgs &Hhksta o HOAkEECl A5 Allantoin®] &S 28 =E(LHW
oA HEBE hsHA B o]k REF v th 3~6% o 133t
o] H-uf FsolAl REE 202 Allantoin, Ammo-
nia, Free Amino Ff5E©] ¥o}Ail Nitrate &H©] 3. ¥i&k, e 2 B
W& AL mpiol wld i =HRNGIT i IS B 1000 B b ERFESRES U
&% JeL e Ao Ao FKIRRER ohdl Flolvh HUHE o2 MR el EgE
¥ Allanton®  Ammoniat= & +FKEZE  Free Fivol #Es] wolMizdl olw Mol I3 gEm
Aminof&S KEEAIKIE 7L Nitratew HAKE7F 5% FEILY mind A e JEE e Aom A4
o, o)y wHRLGHMS A EVIF MBS KEL Zvec) (OHERIEss IREOKEYE w1 oo
oy b e gdfem S4H00K, MHOK, i, TFOE SR HTIR, JUH, HESTIRIAS. 2 st
SR 2k &9 Allantoin®  Free Amino Ueh FEI00HE =71 o8 2 BHeEe 12
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Fig. 1. Influence of inoculation with selected Bradyrhizobium sp.
and lime types on the content of total sugar and starch in
stem at 100 day after sowing.
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Fig. 2. Influence of inoculation with selected Bradyrhizobium sp. and lime types on the content of total sugar and starch in stem at 100 day

after sowing.
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Table 6. Influence of lime types on the chemical properties of soil after experiment
oH 0. M. PO Ex. cat.(me/100g) TN
Lime types (1:5 (%) (o) B )
' g ppm K Ca My (ppm)
None 4.3 0.5 58.6 0.2 3.7 14 3975
Calcium sulfate 4.7 0.5 515 0.2 4.7 1.3 3715
Slaked lime 59 0.5 509 0.2 10.0 1.6 3575
Magnesium lime 6.0 0.5 50.7 0.2 9.0 18 3885
Calcium carbonate 6.5 0.5 49.7 0.2 13.8 1.2 403.0
Table 7. Influence of inoculation with selected Bradyrhizobium sp. and lime types on the yield components and yicld
Length of  NO.of branches  Weight of No. of poos Ratio of pod Yield of
Bradyrhizobium Lime type main stem per plant 100 seed per m' to seed weight seed
(cm) (ea) (g) (ea) (%) (kg/10a)
Control 16.5 15.0 72.0 156 62 118
Calcium sulfate 175 18.2 794 164 68 136
Uninoculation Slaked lime 18.4 19.8 78.1 199 65 150
Magnesium lime 19.1 20.5 80.7 209 68 159
Calcium carbonate 213 225 81.7 255 70 164
Mean 18.6 19.2 784 197 67 145
Control 217 233 74.8 268 64 200
Calcium sulfate 23.2 225 80.9 212 73 208
Inoculation Slaked lime 244 246 789 281 69 240
Magnesium lime 286 255 82.1 334 73 266
Calcium carbonate 30.2 277 82.7 344 75 274
Mean 256 24.7 79.9 288 71 238
LSD(0.05) Bradyrhizobium(B) 46 - 327 1.0 55.0
Lime type (L) 3.0 3.0 53 21.6 2.7 30.5
BXL 5.6 7.8 6.9 40.2 35 389

Y3 3t 1939 Arnon# Stout’E ErbEQ] K

4]
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Aol MEER7T

B HR NOY BrhE FLER S rdol
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Hol Hol 7be THBMEMN NO,~»NO,29 =il
RRERSE  =MEE TTRY# (Nitrate reductase)”t Mo%
A flavofREEY 0l HFY. olBe fEz 2
KooK REEAIK, FXAKENA allantoin, Ammo-
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Table 8. Correlation between yield components and nutritive ingredients in stem at 100 day after sowing

Length of No. of No. of Ratio of Yield of

mein stem branches 100 seed pods pod ro seed seed
T-N 0.7861% * 0.6756* * 0.3087™ 0.8117** 0.6163** 0.8604* *
P,05 —0.5363* * —{.5373%* —0.2759™ —0.7574* * —0.3975* —0.6667**
K,0 0.5258™ * 0.3467" 0.1321™ 0.4051* 0.3704* 05352**
Ca0 0.3595" -~ 04405% 0.1322" 0.4166* 0.1592" 0.4396*
T-sugar —0.7413** —0.6229%* —0.3044"™ —0.8195* " —0.4996* * —0.7624* *
Starch —0.6781** —0.5946* * —0.2964" —0.6467* * —0.5699* * —0.7432* *
Allantoin 0.6373* * 0.4821** 0.3470™ 0.6961* * 0.4834** 0.6554* *
Amino acid 0.3340™ 0.3231™ 0.0812™ 0.3362" 0.1912" 0.4957* *
Ammonia 0.5681** 0.5806** 0.1896™ 0.7433* * 0.2710" 06211**
Nitrate —0.5045%* —0.3740* —0.1820" —04701% —0.3545™ —0.4828*

%, % % Significant at 5%, 1% level, respectively

ns © not significant

ool #mEASSE & & Utk Naird? Jajud-
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Mo o™ mE #ie RELPOBELEIOMA
TR 4 fto 3 » 2 PRI ©] A o

#8e Yo R MrlbEAESRCl HI #1000 A
Z7)h BIEKSEY AAMEEE JEd etk H
I 2 W RERR ROl Al MRS JER e PO,
24 B, Nitrate® 3L, T-N, K,0, Ca0O, Allantoin,
Free aminofi, Ammoniat I1F2] RS JYepHUE
dl, PO, &8 #He d$e SREEETA wED
ATPA ) ol5o] HEEd MR BT AHIH K
e fmsEl7] gEez oAk

e =

HHMEATAN WEK, BLaK REGKe
U, MEEAIRE 10a8E 150kgHEAIEtaL v DR
40X 25cm HRAHIFEES 1989iF 4F26H St Wi
et 3Btk @ReEH BlEHE(B. sp HCR46) S &F
HE 82X107 cell?] BERZ HEMEIH HHET
fiftak oo #bs HAAS FHREE = 2o

1 Gl 43 Hamk, s e HRED
EEe N BEHoE EmEen, RIKIEERZ
B IREEOI & E K RO i ) MR A IRIEC]
=4

2. W Mo 2% 7% TN, K0, Mg0,
Allantoin, Ammonia, gl =EEHE, FEHHIRS
s ley Nitrate 9F &7 28 Bipye &8
&

3. Y3t EF7H T-N, fEEkelv=fE FEESRERS
IRFERIK B EC A, K,0, MgO, Allantoin, Ammonia
Gt EATIKKEAEA A, CaO9t Nitrate S |
AIKREAEANA 7 xdTh

4, Z7h SRS NGO MR BRI R
IO ¥ LR RIES] e

5. FFILBASel A HIKIEMER HERORE B
W REEAIKE BESIEST Calithifio]l EHFIoH,
HEAKE MgfEhhel EFseldh

6. HuYE HEMEe= IXR mEREUE FEMS
= Wnglon] MTlcES MEEAEC 64 % EINE R
oh AIKAERERISE BW FEER, SR, MRS
FRERTIO T 0 ) 70 T SR O S o F IE o A ok

5 A X &

1. ZRE A, RFG 1980 SEEEROMGLIERZE. B LT
51(1) : 48~54.
2. Arnon, D. L. and P. R. Stout 1939 The essentiality of cation ele-

- 217 -



@

~

S @

-

©

10.

1

—

12.

13.

14.

15.

16.
1

3

18.

J. KOREAN SOC. SOIL SCI. FERT. 1991. Vol. 24 No. 3

ments in minute quantity for plant with special reference to cop-
per. Plant physio. 14  371~375.

Bergersen, F. J. 1971 Index of diazotrophic microorganism. In
* Methods of evaluating biological nitrogen. fixation. F. J. (Ed.)
Wiley, Chichester, England pp 695697,

Boland, M. J., K. J. F. Farnden, and J. G. Robertson 1980 Ammo-
nia assimilation in nitrogen fixing legume nodules. In  Nitrogen
fixation. Vol. II. Newton, W. E. and Orme-Johnson W. H. (Ed)
University Park Press. Baltimore, MD, USA pp 33~52.
Dixon, R. O. D. 1978. Biochemie. 60. 233~236.

Etherington J. R. 1982. Mineral nutrition. In . Environment and

plant Ecology John Wiley & Sons pp 266.

. Goodwin, T. W. and E. I. Mercer 1983. Nitrogen fixation, Amino

acid, Biosynthesis and Protein, In * Introduction plant Bioche-
mistry. (2nd Ed.) Pergamon Press pp 332.

Hayness, R. J. 1984. Lime and phosphate in the soilplant system.
Academic Press. Adv. Agron. 37 | 249~315.

AL TR% 1988 -HEELEM L - LIRS MR - B
REEE BT,

LG, (hEFFIL, £ A 1970, KE OB MPIMTE 3 B
B HEFFENS SR L EEEE L O 01588 41(2) 78~
82.

. Keyser, H. H and D. N. Munns. 1979 Tolerance of rhizobia to

acidity, aluminum and phosphate, soil Sci. Soc. Am. J 43 ! 517~
523.

SR, FFEMB, A 1988 T £, A, EREEA
QojA] s R IS HEE & NEEREEY K
Y SEhT KB iEE o] RHGR @t 33(2) | 161~168.
BEDEE, LRER, AREIT 1964 K D& #A HEYIBIE (5
2BROEA FRTDOERRSHAR R THE 1 HIEsE
35(9) : 323~327.

REREE BEERCT, (T, KNS 1989 £ 2 AR O KiBlE
2 ERBRT R Xl HE ERGUE(HIER) 31(3)
27~33.

TR, B, £7FE A 1990 FBARHol A EHEES}
R g BF o ERET v AT g &R 23(3) ¢
220~226.

WEE 1982 MR EICHIE 1t pp 70~73.

CRAEE, IAER, gEEEE 1975 Y4 ADERER I LTS

BREDNEE GF18) 77> b > BUBERS &ROFEIHEHE
B, B 46(11) 471~477.
Matsumoto, T, M. Yatazawa and Y. Yamamoto. 1977 Disfribution

and change in the contents of allantoin and allantioc acid in deve-

19.

20.

21

22.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

- 218 —

loping nodulation and non-nodulationsoybean plants, I’lan‘t cell
physio. 18 I 363~359.

AL, IIAEE, MEHE. 1976 51 AOFHE/I LD
R OZE] (512 80 BSWkh7 7> F 4 CBEO #i). U iR
st 47(1) © 463~469.

McClure, P. P., and D. W. Israel. 1979 Transport of nitrogen
in the xylem of soybean plants. Plant physio. 64 © 411~416.
Mengel, D. B., and E. J. Kamprath. 1978 Effect of soil pH and
nitrogen-fertilized soybeans. Agron. J. 70 : 959~963.

Munns, D. D. 1981 Seil acidity tolerance of symbiotic and nitro-
gen fertilized soybeans. Agron. J. 73 1 407~410.

. Nair, R. V. and E. Tajuddin 1974 Effect of graded doses of nitro-

gen on the growth, vield and nitrogen uptake of soybean under
rhizobium inoculated and non-inoculated conditions. Agric. Res.
Kerale. India. 12 © 102~ 104.

Neves, M. C. P. 1981 Energy cost of Biological Nitrogen Fixation
In © Biological Nitrogen Fixation Technology for Tropical Agri-
culture. Peter H. Graham and Susan C. Harris (Eds.) Centro
International de Agricultura Tropical AA 6713 Cali. colombia.
U. S A pp77—-92.

MG N, P FAP 1974 SRR REEiafel v Al
B s et 7(4) [ 221~225.

BIE T 1987 SWFEHSTE 1st 2 Mol AR sl A
HHTEE pp 30~31.

Smith, J. H. C. and Benitez, A. 1955 Chlorophyll - Analysis in
Plant materials. Modern Methoden der pflanzenalalyse IV pp
142. Springer, Berlin.

Stevenson, F. J. 1967. Organic acid in seil In © Soil Biochemistry
Vol. I McLaren, A. D. and G. H. Peterson(Eds.) pp 119~146.
Dekker, NewYork (106, 204).

Tagawa, T. and J. Bonner. 1957 Mechanical properties of the
Avena coleptile as related to auxin and to ionic interactions.
Plant Physio. 32  207~212.

Taiz, .. 1984 Plant cell expansion : Regulation of cell wall me-
chanical properties. Amm. Rev. plant physio. Vol. 35 : 587~657.
Yemm. E. W. and E. C. Cocking 1955 The determination of amino
acid with ninhydrin. The analyst. Vol. 80 : 209~213.
Yoshida, S., D. A. Forno, J. H. Cocking and K. A. Gomea. 1976
Laboratory manual for physiological studies of rice. (3rd eds.)
International Rice Research Institute | 46~49.

Young, E. G. and C. F. Conway 1942 On the estimation of allan-
tion by the Rimini-Schryver Reaction J. Bio. Chem. 142 © 839~
853.





