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Abstract : Nitrogen demand of soybean can be supplied via biological nitrogen fixation. Because genotype of soybean and
soybean rhizobium is different,the symbiotic ability is significantly different among soybeans after inoculation. In this study,
the F,; populations derived from G. max Hefeng 25 x G. soja Guxin were inoculated with B. japonicum strain 2178 ,and five
indexes of RILs population and parents,including activity of nitrogen fixation, No. of nodulation, No. of lateral root, weight of
nodulation and weight of stem,were identified at seedling stage. QTL mapping was performed by characteristics of nitrogen
fixation trait combined with the composite interval mapping. All the nitrogen fixation traits at seedling stage showed a normal
distribution in RIL population,which were suitable to QTL mapping analysis. Eight QTLs on chromosomes Al,L,D1b,D2,
C2,1 and O associated with nodulation traits at seedling stage were detected ,which explained the range of the observed phe-
notypic variance from 7.65% to 15.05% . These markers can be used in molecular marker selection of soybean nitrogen fix-
ation traits.
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133 (low) 2H& F, #APE Bk USDALI0 BEATHFSE .
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Je MR W I 25 R 0 JR R VT4 e A AR R TR Pk 2178
I3 H BRI TR AR T, B 32 o R AR AR A
627, LM E M 2 R ME T, TR V& 76 & MR 21
YMA #5555 15 ~7 d AR AARERE. |
%2 ~4 pm, FEIAKFFE(0.5~0.6) x (3 ~5) um,
1422 I AT AR KWL L 2598, B e o —hk 18 AR R AR
W ZWHREA SRR S, W YMA 8555,
(o Bode i - H @& BB 10 g - L' K,HPO,0.5
g-L7" MgSO,-7H,00.2 g-L"" ,NaCl 0.1 g-L™" i
B4y 0.8 g-L™',CaCO,1.5 g- L™ i#B4lizK) .
1.2 Fi&
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BHERZHN 2.5 em B, BN b 3, 22 7 A
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F R R e — K R SR B IR Mo B
1 KH,PO,1.1 g-L™" KCl17.25 g-L~", MgSO, -
7H,0 12.5 g-L™";11: CaCL,-2H,0 21.5 g- L', III;
MnSO,-H,0 0.01 g-L~",ZnS0,-7H,0,25 mg-L~",
H,BO,,25 mg L', CuSO,-5H,0,25 mg - L™, Na,
Mo0,-2H,0 5 mg-L~";IV:FeC,H,0,-5H,0 6.0 g -
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GRS 6900 S AR L35 BN E £ 0d A i, i A
A BEEEFE K 30 m, 4R 0. 45 mm, KK GDX-
502, #E iR 60°C I £ EE SRy 250°C, S A%
S 100°C , S AR &= H,60 mL - min "' ,N,30 mL -
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min "', 255 400 mL -min ", K028 R KGR TR R
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TLAE [ BB PR ARUR SR AR B H AR R H
FAAE R 22 5 78 RIL B b 38 2R 800 0% o
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Table 1  The nitrogen fixation traits of Hefeng 25 ,Guxin and RIL
PEdR SEZ Parents H2H H IR AHA RIL
o AED  EHEFE  PHE BW BRAR  WEE  WE W
Hefeng 25 Guxin Mean Range CV Se Kurtosis Skewness
B AT ANE/ ol (g -h) ~' 1180.81B  4744.596A 322888 364.46 -6881  0.42 1383.62 0.23 0.41
JRIfEE NFW/g 0.14B 0.09A 0.1 0.025 -0.311 0.5 2.33 2.903 0.91
ZEEECH NN 2B 6A 4.55 1-15 0.48 0.05 0.61 0.78
AR% H NLR 60B 44A 47.04 8-77 0.23 1.08 0.88 -0.29
2T HE DWS/g 0.13 0.08 0.12 0.013 -0.288 0.44 0.05 0.33 0.809

[l —47 TR AR RS FBEEAE 0. 01 /K- 125 5 i 2
ANF, Activity of nitrogen fixation. NFW, Noudule fresh weight, NN, No. of nodulation ; NLR , Number of lateral root; DWS, Dry weight of stem. Values

followed by a different capital letter within a line are significantly different at 0. 01 probability level.
2.2 KEZEBHEXMERE QTL 44 FARARIC S HIEBI (3R 2) .
FIH Mapmaker {4458 T 407 158 > SSR #n #2 A 25 x [EHE A T AEFARIE R 2178 [F&

ICAYEE BN, S B 581.9 M, ARid ] - X i
BIN 3.68 Mo RIS A IX Tl Bk, EA 7 45 96 ik
ARKY QTL JE {7 73 Hr , HLAG I 2 8 A~ 15 [ ZUAH & A4

PEIR B QTLs S Hoast AL 45 i
Table 2 QTLs and their genetic effects for nodulation

traits in RIL poplation

TL, Horr, 52w [# A B S YE A 2 4 QTL, fif PR FRICKD
QIL, S, B EAREHER A 2 1 Q Qf a0 P e et
sall050 ~ satt717 HI satt498 ~ satt486 X ||, AT fif e % Trait e T 10D Variation/% Addivitive
RUT7 2509 7. 65% F19. 2% , 52 W AR J&g i 5 () A 2 A~ R group interval
R Al sat050-saw717 2.13  7.65  —598.9920
JAT. - -
QTL, 533 T sattl62 ~ satt292 I satt376 ~ satt256 ANF D2 Satd98-saud86 2.67  9.20  4240.9420
X ], Al A B R 7 22119 15.05% 1 9. 82% , 5 Ml ] P fiE T I Satl62-sat292 4.55  15.05 -0.0203
*Efﬁﬂ/ﬂﬁ 3 /I\ QTL, ﬁ%u 133‘[: satt418 ~ satt523\ NFW c2 Satt376- satt256 2.06 9.82 0.0173
A WAECH L saudl8-sau523 2.30  9.30  —4.6094
. N ~ ) X
satt633 ~ satt679 ,satt050 ~ satt073 [X[H], 7] LLfgE s 3% NLR 0 sa633-sau679 2.02  7.26 -4.1390
B2/ 9.3% 7.26% 11.8% , [E% A0 QTL & Al sat073-sat050 3.30  11.80  -5.7159
A9 ALY E AN el Vo 2
BT 7 AERE, 7p5309 ALLL.0.D1b D2 €21, 1% Fn Dib  satt005-satt600 2.62 9.2l -0.1612

L QTL X 45 96 e 1 25l 3 Wl Ak 1 o IR B0 A DWS
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FrRic s 5 R AR — T Bl H 43 45 R R 1
& U TS PE S AR 07 5 satt292 sattd61 satt545 A5 1
BEREIHAIC (P <0.01), deE &850 N
0.87.1.00.1.00, 25 % H 54510 sat231 Fl satt332
MR EASC (P <0.05) , PesE RE5 5 0 0. 84 Fi
0.99, ZEH 5 satt564 satt080 FlI satt239 FHY 2 & 4H
X Y B4 0.92.0.99 F11.00,

#3  AFARC S RBLNE R ST

Table 3 Regression coefficient ofmarkers and phenotypic

AR . s 02
] FRic PIERHR
Linkage
goup KT EEEGE NFA ZSRTECH NN 5T DWS
MLGT  sat292 0.87 - -
MLG D2 sattd61 1.00 - -
MLG Al satt545 1.00 - -
MLG E  sa231 - 0.84 -
MLG Bl sau332 - 0.99 -
MLG G satt564 - - 0.92
MLG N satt080 - - 0.99
MLG I  sat239 - - 1.00
3 e
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RG], LI MLGBI J2 (B 75 M i A 00 ) 326 B0, G IX
WA IE T B R T B s BE AT 515347
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