HREAMERIE 2011,44(24):4980-4987
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2011.24.002

REFEEREHZERLICSHA QTL 24

pAER ", ZAUA, R, REWR', HERE S, Wik ik

R e L PR 20 23 20 30 R IR 2, YL 225009; 3 B A KSR dn kb4 22 0%, BB 210095)

THE: [EW] R AT R B (FREH) HEHZFERASHE JIP 580 QTL, 247 FF 53008 8k 2
KE, WRSHAER foR6 B (SR ES) REEaWRE. [FE] UAESAMF 1 5hER 1138-2 LH
ERATH 1IBA M EH AR ZNME, EEBEM4 T R2 6 JIP 40, WK QTL. [£ R A£NZ] 16 A JIP
Z# QTL, 4 A AL C2. D2, I.M N1 O £, B4 QTL B9 LODE X 2. 40—5. 65, TTERE K 4. 40%—20. 06%;
o E 3 ANEEER S AN SHNEERRE, 2R EHMA C2 EAFAICK E Satt286—Satt316. # 4 [ LAFIT
IX 8] Sat_418—Satt650 Fn# 4% 0 EAFICX A Sat_231—Sat_196. (4] 7 F JIP £ 4k 8 B4 £ F v iz 4 £ H

(QTL), A & BmsriyEsl £ EH; JIP 28 £ 3 QTL FREE R2 F R6 BT HIE E A MR, 26 3 &Ik 8% 12 AL %1
BAE S EHH 0 LAFICKX ] Sat_231—Sat 196 £ A © R2 1 R6 BT EAH I 2, 1% [X |6 7] gE 7 AR R AWV EE
FIREBENEEN N ERH, BA—EWFHNME.

KR AE; RETZERAESHUIP 540; EHERA; QIL EL

QTL Mapping for Fast Chlorophyll Fluorescence
Parameters in Soybean

YIN Zhi-tong'?, MENG Fan-fan', SONG Hai-na', CHAO Mao-ni', XU Xiao-ming’,
DENG De-xiang®, YU De-yue'

(‘National Center for Soybean Improvement, Nanjing Agricultural University/National Key Laboratory of Crop Genetics and
Germplasm Enhancement, Nanjing 210095; “College of Agronomy, Yangzhou University / Key Laboratory of Crop Genetics and
Physiology of Jiangsu Province / Key Laboratory of Plant Functional Genomics, Ministry of Education, Yangzhou 225009, Jiangsu;
3College of Life Sciences, Nanjing Agricultural University, Nanjing 210095)

Abstract: [Objective] The present study is aimed to identify QTL associated with fast chlorophyll fluorescence parameters
(JIP parameters), examine the genetic relationships among different parameters, and compare the genetic base underlying the
parameters between the two growth stages of R2 and R6 in soybean. [Method] A pot experiment was carried out to evaluate five
JIP parameters at R2 growth stage using 184 recombinant inbred lines (RILs) derived from a cross between two varieties of Kefeng 1
and Nannong 1138-2, and then the QTL of above parameters were detected and mapped. [Result] A total of 16 QTL, located on
linkage groups (LGs) Al, C2, D2, I, M, N and O, respectively, were identified, and explained phenotypic variation ranging from
4.40% to 20.06% with the LOD score from 2.40 to 5.65. Three major genomic regions were detected to be associated with several
parameters simultaneously, which were between markers Satt286 and Satt316 on LG C2, marker Sat 418 and Satt650 on LG I, and
marker Sat 231 and sat 196 on LG O, respectively. [Conclusion] Different JIP parameters might be controlled by the same or
different genes. Most of the QTL associated with JIP parameters were not detected consistently at R2 and R6 growth stage, indicating

that the genetic mechanism underlying the JIP parameters is relatively complicated. The marker interval between Sat 231 and
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Sat 196 on LG O was detected at both R2 and R6 growth stage, and this genomic region may contain stably expressing genes

underlying the intrinsic features of the photosynthetic apparatus and be useful in the breeding practice of soybean.
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General statistics for JIP parameters of RILs and their parents in soybean

PR HH H 2 R BFA RIL population JEA Parents(Mean+SD) F 1% F-test
Traits I i i {13 ik 1138-2 EE ES A AT
Mean+SD Range Kurtosis Skewness Nannong 1138-2 Kefeng 1 Among RILs Between parents

TR,/ABS 0.843+0.0100  0.807-0.864 0.089 -0.475 0.834+0.0034 0.852+0.0067 15.88%** 28.87%*
ET/TR, 0.55240.0469  0.410-0.647 -0.376 -0.004 0.530+0.0133 0.598+0.0254 20.01%* 41.32%*
RE(/ET, 0.49740.0473  0.388-0.657 0.204 -0.027 0.448+0.0435 0.477+0.0192 12.25%* 3.58%
ABS/RC 2.015+0.0139  1.695-2.673 2.482 0.909 2.0054+0.0729 1.930+0.1805 10.10%** 0.634
Plags 3.521+1.0216  1.503-6.866 -0.159 0.373 2.83440.2626 4.558+1.0759 13.35%* 15.80%*

SD bR 2, **¥FIRAE 0.01 /KF L3, *RIRAE 0.05 /KF 1835  TRY/ABS: S HOAl 3R 1K) & F 7= ETo/ TRo: HI T A48 10 & F 7 %; RE/ET,:
HL T A% 38 rp BRGE B PST 2 AR T 77 8; ABS/RC: AL DRI RE: Plaps: PARMOGHE S EERRI ML RET RS, T

SD, standard deviation; **, Significant at the 0.01 probability level; *, Significant at the 0.05 probability level. TR,/ABS, maximum quantum yield of primary
photochemistry; ET,/TR,, probability that a trapped exciton moves an electron into the electron transport chain beyond Q4 ; RE/ET,, probability that an
electron beyond Q4 to reduce end acceptors at PSI electron acceptor side; ABS/RC, energy absorbed by RC of photosynthetic apparatus; PIxgs, performance
index. The same as below
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Markers are shown to the right of the linkage groups and cumulative distances in centimorgans on the left. QTL, represented by bars or ovals, are shown to the
left of the linkage groups, close to their corresponding markers. The lengths of the bars (ovals) are proportional to the confidence interval of corresponding QTL

as shown in Tables 3
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Fig. 2 Locations of QTL for JIP parameters at R2 growth stage in soybean linkage group
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Table 3 Main characteristics of QTL for JIP parameters in soybean
RN QTL AR FRic X [a] (A= B X [H LOD f# Tk TR R
Trait Linkage group Marker interval Position (cM) Confidence interval LOD peak R* (%) Additive effect
TR,/ABS qtrD2.1 D2 Satt669-Sat_292 69.71 52.4-93.8 2.40 7.89 0.003
qtrl.1 1 Sat_418-Satt650 53.91 50.7-57.3 4.05 7.69 -0.003
qtrO.1 (6} Satt331-Sat_196 41.91 8.3-55.7 4.05 16.83 0.0044
ET/TR, getC2.1  C2 Sat_251-Sat_312 118.71 116.0-122.4 3.45 6.26 -0.0124
getl.1 1 Sat_418-Satt650 53.91 46.4-59.9 2.44 4.40 -0.0099
getM.1 M Satt590-Satt245 6.21 0.0-25.6 2.90 6.17 -0.0117
getO.1 (6} Sat_231-Sat_274 12.01 0.0-21.2 5.20 20.06 0.0214
getO.2 (6} Satt262- Satt128 193.31 200-221.0 2.68 5.53 0.0112
REJ/ET, qreC2.1  C2 Sat_312-Satt316 131.11 109.8-137.9 5.10 17.67 -0.0203
qreN.1 N Sat_186- Satt009 29.51 16.2-31.7 3.66 8.05 0.0171
ABS/RC gabAll Al Sat_384-Satt300 69.71 60.8-88.1 2.46 4.76 -0.0305
gabC2.1 C2 Satt286-Satt365 112.81 106.4-114.7 2.93 6.01 0.0357
gabl.1 1 Sat_418-Satt650 53.91 49.5-59.9 2.59 5.03 0.0316
Plags gpiC2.1  C2 Sat_251-Sat_312 120.71 106.2-131.0 3.35 6.97 -0.2775
qpil.1 1 Sat_418-Satt650 5591 47.7-59.9 2.59 5.57 -0.2419
qpio.1 (6} Sat_231-Sat 274 20.01 8.6-57.1 5.65 20.06 0.4616

IR R I ARG BRI R AR 15 IR SRR R Rk B AR 1138-2

Positive additive effects mean that high values of the trait were inherited from Kefeng 1; Negative additive effects mean that high values of the trait were

inherited from Nannong 1138-2
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