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Study on root trait related yield in soybean growing

in summer and QTL mapping
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Abstract: Fifteen summer soybean varieties with relative higher and lower yields in mid ~ south of Hebei
province were used for researching on root traits by pot experiment. At 41, 65 days after seeding, the root
morphological and physiological traits were determined during two years and two location respectively. The
RIL population derived from Kefeng 1 x Nannong 1138 ~ 2 was used to mapping the QTLs of root trait relat-
ed to yield. Results showed that the increment of root - active — morphological traits(IRRAMT) , namely,
increment of the products of root reductive activities and root fresh weights, root total lengths, root vol-
umes, respectively, were significant different between two yield types. The IRRAMT could be used for the
index of yield. There identified were fore, three, three QTLs located on N6 - C2, N20M, N18 - K,
N14G.N3B1 linkage groups for IRRAW, IRRAL, IRRAY respectively. Each of the tmits appeared to have
one locus with relatively large effect in comparison with their other loci, and those major ones were located
at a same linkage group N6 - C2.
Key words: summer soybean; yield type; root trait; QTL

BEMEDEREERAEENMER,BX
MR R &R LS EAMERKE, N
EMTYURAR, RBBRHTE. HERENK
SRR AAXOHRFARTHRS S, K
MEREEN, KEAFTHFHYRIFHREA
B R 7= B A BUR A ; Pantalone™ | & 61

A8 B #9:2009 - 11 - 20
X EWMA WL AR AL BT A (C2008000721) BHAEH

S0 & B ALK MR- RER R SHT TH
K AIEERHAAENRENRER, HRE,
RRELEERSBI BT LB R ATEH
HARFBRABAGRALSHRARRRER
—NEFEH, N TERTERKIBFREAES

fEEE A NE(1966- ), %, RBA, BIME, B L, AFXTRIEF T AR



20104F

66 Wl I R X ¥E®RMBAHBEWN

PARAEBEERK SR ERRERE 3L
KRR ARRAR S R, M HESS
EEERO DS RUHFFHE, FXNEFBAX
FR AR AT EAL, AFITR L ERRENE
BAHMERER MM ATRESS,

1 B 5HZE

1.1 R R A RIRE

2008 IR I A7 F L HRER R Bl B FA R IE
FRBERE,200 FRABHNTAZEEEHEE
FE o BEBRTE P R BUAE X B 7 FAR K 7= 4 5
Jiktk. MXMEEAF R AT 4185 2. #8E
45 HFEI5 HT 5L 55 7K 8. 854
SEZIAMKERRL:BE 285 . K7
S HEBET4S . FAR6S M35, BN
BANBIE 1 558K 1138 -2 TR RILK R,
HERREKEFERKTH R PORE,

1.2 ABHE
BIE, BN $28 x h30, LEEW T

R, BET Tk HEAZRE Mg, R
HXREAERNE T REEZBE 25 TR
R, BEEH | K, REZLEVLHZ,3
WEH, 4 2 WERE, BRI 5 A BB G 41d.
65d, BURERTR + KT BRE, Bl G A4 K
ANDHEIRR, PR A R IBE KD N ZE RE
o, B T HERIE .

1.3 MEWH

1) REESHERETE

WA Wk fE R UE 200dpi RETH
B, DT - SCAN BE 4k EBRAKE,
HEZK B E AR R AR,

2) REFEAOWE ABREHNFRA TIC &%, H
pg g "FW-h'ERo

RIELS L) RRAMT =78, 34

RIEFRE(RRAW) = REEH x RHEE

&S K (RRAL) = REFE N x REK

HRIEEB(RRAV) = IREIE N x RIAR

FRIAFFRARAT W ERRPRERSHR
Tab. 1 Development of soybean IRRAMT with different yield at pod - fill stage

2008 4 2009 4F

- HRER i 4Bt Be AREEEHEIE AREFEEEHEE
" BERE BEK REAR BERRE BHEK BREEE RERE BEK REEH

WE R W i e -5 -4 e b4 g
BEE 411 251.89 219.19 558.16 %.73  75.06 334.43 105.73  96.77  346.08
T 12  28.16 201.09 544.05 82.46  80.86  346.29 86.86  92.43  336.36
H#iF 45 268.03 210.08 538.06 84.19 7352 321.74 90.02 84.14 334,15
h4E  24.80 19.75 510.12 89.64  83.14  356.23 80.36 73.17 335.28
KT 15 24924 2276 54.01 68.43  #4.18  331.96 74.97  89.57  340.96
HEsS 220.87 198.43  565.83 73.69  64.50 317.63 80.11  75.94  326.57
FE2 25113 211.11  510.71 75.76  85.71  313.52 92.38  68.92 324.83
BT 48 22781 196.10 531.57 81.59  92.05 34.26 86.14  78.34  338.43
KS17 2079 205.00 490.19 71.01  90.43  331.27 59.11  102.43 323.92
28 236.66A 208.73A 532.13A  80.17A 82.16A 330.82A 83.96A 84.64A 334.07A
BT28 18754 179.69 456.23 42.43  36.00 239.06 48.39  50.69  282.51
KT75 15276 183.27 448.51 39.26  47.20  303.17 35.64  37.41 285.17
BhE 18  157.88 174.55 441.07 58.39 43.68  288.87 43.17  40.92  280.88
#5485 140.33  159.61  466.26 46.32  42.38  281.58 38.98  38.02 283.90
B#68 12034 159.65 435.43 39.72 33.42 255.76 34.36  30.11 264.11
BF3E  128.41 160.25 449.61 37.16  30.57  263.01 30.04 32,55 244.49
iy 149.38B 169.50B 449.52B  43.88B 38.87B 290.87B  38.43B 38.29B 293.05B

(i RPVFAFEREZREFRZEZERZE(P< 0. 01),
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Tab.2 Analyses of two years and two locations of IRRAM

BER HREK BES
BuE

FRREE DF - e

BER HREK #BEEK

ERRE DF pwm  mm RME

RAGEMR)RE 4 0.67 2.27 1.82
SR
E4 1 1 0.87 0.64 0.74

SR x SERE] 14 9.22% % T.51% %
BwE 56
SR 8

14 82.47% » 91.51% % 64.42% %

XA(HA)E 4 0.82 1.03 0.68

i e
R

14 107.38 % % 160.66% * 125.74 % »
1 36.82% % 27.03% % 48.27* *

6.76% * R xHUASE] 14 47.37% % 36.84% % 33.92% *

RE 56
BAER 89

I %, « FHRFFE0.0570.01 KFTEE, TR,
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Tab. 3 Relationship of IRRAMT with yield

KRR T R FBE

AREEEBIE

iy

REFEERE REKEE BREATEE BERENE REKHEE BREARER

2008 0.933 % % 0.927 % *

0.919 % *
2009 - - -

0.915* =
0.907 » *

0.913 % =
0.921 % *

0.921 % =
0.937 % *

F 4 RIL B REXHREROBESRE T
Tab.4 Estimates of genetic parameters of root traits related to yield of the RIL population

RIL

%
B e

#BE181138-2 F FHE

BIGER #ER

R BT 5% 1%

BERBHE 23.28 92.37 15.37% x  63.61
ISR  26.79 88.37 20.44x x 60.33

17.51~ 143.75
16.64~ 124.62
RIS ARUSR 249.55 357.26 16.48* % 311.48 188.41-~467.32

302.33
138.718
83.26

42.62 72.4382.31% * *
37.27 83.26 87.87« =
36.84 79.4D2.39% x * %
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#5 (MF 1S x1138-2)RIL BERAXHRIERE QTL BAL
Tab.5 QTL mapping of root traits related to yield of the (Kefeng No.1x 1138 - 2) RIL population

BEER &8 tFi BERI % /em  LOD  HMRER/% BOHMERUM
N6— 2 STASS-18T - STASS-19T 2.4-5.0 11.5 27.4 -8.874

—— A6761 - Satt316 11.5-8.2 4.2 10.2 -6.169
N2OM Satt590 - [22V 0.3-46 3.7 7.9 -5.982

NI8-K Satt247 - Satt381 3.4-11.3 4.6 11.8 -6.336

N6 2 STASS-14T - STASS-16T 0.7-2.1 3.6 7.2 -5.39%

BEKEE K455D ~ Satt371 18.9-4.5 13.3 37.3 -9.317
N14G AT3H- Al12V 1.7-21.2 5.2 12.6 -17.545

N6 2 K455D - Satt371 18.9-4.5 14.7 39.1 -13.225

RiERERE R A3971- B131V 5.5-6.6 3.0 7.8 -8.351
N3B1 A118T - A520T 1.3-5.4 3.8 12.7 -10.778
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