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Table 1 Basic physical and chemical properties of soil
Total nutrient Available nutrient
. pH oM 1 o Available Fe
Soil type . (gkg™) (mg kg™ ) .
(gks™) (mgkg™")
N P K N P K
8. 05 17. 46 1.59 0. 81 10.33 99.9 9.4 145.6 4.65
Calcareous purple soil
1) 3 Numerical values given in Table 1 were the mean of three replicates
1.4 , 7230
6 .6 (1) CK: 652 nm op ',
, 5 (2) :Spr3S Spi3-7
Spr4 5, gusA3-5 gusA3-7 gusA 4-5, cdB3-5 celB3-7 1.5.4 gusA  ceB o
celB4-5; ( 3) 0. 2% (1) guA  celB
;(4) 0. 3% ; XgleA Xga (2) guA  ceB
(5  0.2% (6)  0.3%
30ecm %X 19. 5 ecm , , 2~ 3 gusA
5kg S5¢ , X glcA
5 o >2x100 ¢ ) )
) 3, , T 1 h,
, 2 X gal (200 Ug ml™ ")
(1 1, 2 ) 10~ 15 min;  37°C ,
1.5 1.6
9 , SPSS
2 2 2
1.5.1 & T 10mm, 65T 2.1 -
152 1 2
1.5.3 0.23 g , CK
95% 80%
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Table 2 Effect of application of Fe fertilizer or inoculation of Bradyrhzobium on effectiveness of peanut Rhizobium

Treatment Plant dry weight Plant total nitrogen content Plant total chlorophyll cont ent
(g plant™ ") (gkg' ) (mg kg ")
CK 3.47 0.149 1. 642

Fe0. 22 4.44 0.177 * 2.072"

Fe0. 32 4.48 0.164" 1 804" "

Sp35 5.21° 0.182 1. 890" *

Sp37 5.52°° 0.194" " 2.075" "

Sprd 5 4.78 " 0.216 * 2.259" "
1) 6 3 * 0.05 j 0.01 Numerical values given in Table 2
were means of six replicates; * LSD at 0. 05 level ; * * LSD at 0.01 level. 2)Fe0. 2, Fe0. 3 0.2% 0.3% Fe0. 2 and FeO. 3

stands for 0. 2% and 0. 3% solution of F&80,* 7TH,0, respectively

3 , , ,  0.2% ,
) Sprd5
, 0. 2%
,0.2% 0. 3% 0.3%

3 b

Table 3 Effed of different concentration of Fe fertilizer on effectiveness of Bradyrhzobium inoculation

Plant dry weight Plant total nitrogen content Plant total chlorophyll cont ent
Treatment

(g plant=1) (gkg 1) (mg kg 1)
Spr3 5 5.21b A 0.182¢ B 1.890¢c C
Spr3 5+ Fe0.2 6.13a A 0.226a A 3.250a A
Spr3 5+ Fe0. 3 5.46ab A 0.194b B 2.31b B
Spr3 7 5.52bA 0.194¢ B 2.075b B
Spr3 7+ Fe0.2 6.46a A 0.235a A 2.44a A
Spr3 7+ Fe0.3 5.58b A 0.207b B 2.113b B
Spr4 5 5.25bB 0.216 ¢ C 2.259c¢C
Spr4 5+ Fe0. 2 7.42a A 0.261a A 3.362a A
Spr4 5+ Fe0. 3 5.29bB 0.245b B 2.827b B

1) ; 0.05 ; 0. 01

Analysis of variance used the same Bradyrhizobium strain in different concentrations for comparson. Means folloved by different low- case letters stands for LSD at

0. 05 level (p= 0.05) and by different upper case ldters for LSD at 0. 01 level, asis ddemined with Duncan’ s multiple range test

2 3 , .

) 0~ 0. 2%
s R Sprd-5 , Spr3-7 , Spr¥ S
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2.2 Sprd 5 , Spr37 , Spr¥-5

4 , ’

, , 0.2% 0.3%

CK , Spr4 5 ,  0.2% 0. 3% ,

K , SprdS 0.2%

CK 0. 3%
guA  ceB
, gusA  ceB 0~ 0.2%
1

4

Table 4 FEffed of combination of inoculation of different Bradyrhizobium wih Fe fertiliztion different in concentration on competitiveness of peanut Rhizobia

Fresh nodule weight Total nodules Blue nodules Ratio of blue nodules
T reatment
(g plant™ ") (phni™ ) (plant™ ') ocaipancy( %)
K 0.70 100 — 0
gusA3-5 1.76™ aA 234" LB 148™ bB 63.25"
gusA 35+ Fe0. 2 226" aA 412" aA 3057 aA 74.03"
gusl 3 5+ Fe0. 3 215" aA 287" bAB 205" bB 71. 43"
celB3-5 1L.727 aA 247" bB 1617 bB 65. 18"
celB3 5+ Fe0. 2 224" aA 40 aA 3157 aA 74.64™
celB3 5+ Fe0. 3 2137 aA 284" bAB 203™ bB 71.48™
gusA3-7 2.06™ aA 233" aA 1617 bA 69.10™
gusA 37+ Fe0. 2 253" aA 323%* aA 457 aA 75. 85"
gusl 37+ Fe0. 3 2407 aA 240" aA 174™ bA 72.50™
celB3-7 1.97™ aA 246" aA 169™ bA 68.70™
celB3 7+ Fe0.2 251" aA 332 aA 2517 aA 75.60™
celB3 7+ Fe0. 3 2427 aA 251** aA 1827 bA 72517
gusA4-5 2,13 B 165 bB 1177 bB 70.91™
gus 4 5+ Fe0. 2 3.28™ aA 297" aA 236" aA 79. 46™
gusl 4 5+ Fe0. 3 2517 bAB 220" bB 162" bB 73. 64™
celB4-5 215 bB 174 bB 124" bB 71. 26
celB4 5+ Fe0.2 331" aA 3247 aA 258" aA 79. 63
celB4 5+ Fe. 3 2 83" aAB 207" bB 153" bB 73.91%
1) D 0.05 ; 0. 01 Analysis of variance

was based on cmparison of combination of inoculation of Bradyrhizobium and application of Fe fertilizer with CK: * LSD at 0. 05 level; ** LSD at 0.01 level;

0.05

; 0.01 Analy-

sis of variance used the ssme Bradyrhizobium strain in different concent rations for comparison. Means folbbwed by different low- case letters stands for LSD at 0. 05

level (p=0.05 and by diferent upper case letters for LSD at 0. Ol level, as is determined with Duncan’ s multiple range test

2.3

, CK
, CK
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Table5 Effect of different treatment on yield of peanut
Treatment Peanut yield(g plant™ ‘) Increment in percentage( % ) Standard deviation
CK 3.25 0 0.31
Fe0. 2 6. 12" 88 0.21
Fe0. 3 5.27 R 0. 49
Spr3 5 7.59" & 134 0.46
Sprd 5+ Fe0.2 9.65* aA 197 0.25
Spr3 5+ Fe0.3 8.19" bB 152 0.38
Spr3 7 7.71" bB 137 0.55
Spr3 7+ Fe0.2 9.89" aA 204 0.41
Spr3 7+ Fe0.3 8.37" bB 158 0.36
Spr4 5 7.91" € 143 0.29
Spr4 5+ Fe0.2 10. 25" aA 215 0.35
Spr4 5+ Fe0.3 8.64 bB 166 0.58
1) 4 1) was the same as the note in Table 4
6 2 2
2 2
[4]
2 2
6
Table 6 Analysis of correlations between peanut yield and plant total nitrogen content, etc.
Plant
Phnt diy weight ~ Phnt total nintrogen content total chlorophyll cont ent Total nodules Fresh nodule weight
. 0.553" 0.763 0.795"" 0.551" 0.510"
Peanut yield
wE 0. 01 #* LSD at 0. 01 level
[ 1] FAO. Technical Handbook on Symbiotic Nitrogen Fixation Legume
Rhizobium. Food and Agriculture Organization of the United Nations,
Rome, 1983
’ [ 2] Elkan G H. Bological nitrogen fixation. In: Lederberg J. ed. Emr
5 cyclopedia of Microbiology. san Diego: Academic Press, 1992.
0.2% s 285~ 2%
[3] s . . : s
1996. 10. Liu S Q, Zhang M. Regional Soil Geography (In Chr
nese) . Chengdu: Sichuan University Publishing House, 1996. 10
[4] ) -

, 197, 15(3): 323~ 328 LiJ L,
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EFFECTS OF Fe FERTILIZATION AND INOCULATION OF BRADYRHIZOBI UM IN
CALCAREOUS PURPLE SOIL ON SYMBIOTIC NITROGEN FIXATION OF
BRAD YRHIZOBI UMF PEANUT

Yu Jingli"? Zhang Xiaoping'" Li Dengyu' Chen Qiang' Wang Kemei'
(1 Dpatment o Microbiology, College  Resources and Environment, Sichuan Agriculiural University, Ya’ an, Sichuan 625014, China)
(2 Dpartment ¢ Fcology and Environment Science, Inner Mongolia Unwersity, Huhhot, Inner Mongolia 010021, China)

Abstract In this research, calcareous purple soil deficient in Fe was used for pot experiment. Three strains of
Bradyrhizobium Spr3-5, Spr3 7, Spr& 5 and gusA- and celB- labeled strains gusA 3-5, gusA3-7, gusA4-5, celB 3-5, cB3-
7, celB 4-5 were selected inoculate TianFu 9 peanut. Root nodule formed by gene marker strains would have color reaction with
the test reagent. This characteristic can be used to deted effedt of Fe fertilization and its application rate on effectiveness and
competitiveness of the peanut Bradyrhizobium symbiosis. Results show that in calcareous purple soil deficient in available Fe,
spraying of FeSO,*7H ,0 solution, inoculation of Bradyrhizobium or cambination of the two could all promote symbiotic nitrogerr
fixtion and competitive ability of peanut Bradyrhizobium in nodulaion, but the effed was the best with the combination, followed
by inoculation and then Fe application. The effect of spraying 0. 2% FeSO,*7H,0O solution was much beter than that of spraying
0.3% FeSO4 TH20 solution. Plant total nitrogen content and total chlorophyll content, which are both mportant indices of synr
biotic nitrogerr fixation, showed extremely significant correlations with peanut yields, with correlation wefficient being 0. 763 and
0. 795, respedively. Results of the test with either gusA or celB labeled strains were almost the sane. The nodulation rate of the
three labeled Bradyrhizolium strains, Spr37, Sprd-5 and Spr3 5 was averaged to be 79. 46% , 75. 62% and 74. 41% , respec
tively. In terms of effectiveness and competitiveness, Strain Sprd-5 took the lead and was followed by Spr37 and Sp3 5 in the
end.

Key words Deficiency in Fe; Bradyrhizobium; Effectiveness; Campetitiveness



