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QTL Mapping for Quality Traits of Chinese Dry Noodle
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Abstract: [Objective] This study was performed to map the QTLs for quality traits of Chinese dry noodle and understand the
genetic control of noodle. [ Method] The QTLs for the noodle traits were mapped based on a population of recombinant inbred lines
(RIL) derived from the cross between two Chinese winter wheat varieties, Chuan 35050 and Shannong 483. QTLMapper Version 1.0
was employed to analyze the QTLs. Noodle sensory qualities were tested according to the standard of the Ministry of Commerce of P.
R. China (SB/T10137-93). The textural properties were detected using a Texture Analyser (TA.XTplus). [Result] Ten additive QTLs
for eight noodle quality traits with single QTL explaining 4.07%-75.67% of phenotypic variations on chromosomes 1A, 1D, 3D, 4A,
and 6D were obtained. A cluster of three QTLs for noodle palate, elasticity and smoothness was found near the Glu-D1 locus on 1D
chromosome with high contributions. The increasing effects come from Chuan 35050 with positive relationship between the QTLs.
On chromosome 4A, co-location QTLs for stickiness and total score were detected in region of Xwmc420-Xswes620-Xswes615. Their
contributions were high and the increasing effects come from Shannong 483. A taste QTL, QStas.sdau-4A.1, was obtained in
Xswes624c-Xissr25b region on chromosome 4A with a highest contribution of 75.67%. This QTL was a major gene with increasing
effects from Shannong 483. [ Conclusion] Chromosome locations and effects of ten additive QTLs for eight noodle quality traits
were identified.
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Table 1 Statistical parameters for noodle quality traits in RIL-8 population

PEIR Traits 4% Means FrifEZE SD 5 595 [F Range A5 RHLCV (%)

JEOWL T Sensory quality
% Color 8.74 0.59 6.8~9.8 6.79
XKW Appearance 8.54 0.58 7.0~9.6 6.78
&1 Palate 16.09 2.03 12.0~19.0 12.60
)1 Elasticity 19.00 3.31 10.0~24.0 17.41
A1k Stickiness 18.00 2.52 12.0~24.0 15.64
J6iE 4 Smoothness 4.01 0.50 3.0~48 12.38
Uk Taste 4.35 0.34 3.0~4.9 7.86
1443 Total score 78.74 8.33 56.0~92.4 10.58

SRR Textural properties
T4 7451 Breaking strength (g) 50.30 17.31 19.19~118.63 34.41
BN 4 ¥k Springiness (g) 2319 7.09 9.11~37.37 30.50
B4 AT Extensibility (sec) 9.21 2.49 3.21~14.82 27.03
P4 F)1E Elasticity (gsec) 40553 93.30 159.69~-737.26 23.01
P4 B Hardness (g) 914.27 430.55 171.77~-2846.56 47.09

F2 EEMRK QTL BANTERRE

Table 2 Additive effects of QTLs on noodle quality traits

LN QTL PRI X[ ALY LOD IR S

Traits Marker interval Sites (cM) Additive effect Contribution (%)

JEWL R Sensory quality
& 1 Palate QSpal.sdau-1D Glu-D1-Xsrap19 8 3.28 0.89 20.35
)1 Elasticity QSela.sdau-6D Xswes426b-Xubc807d 0 3.47 1.29 18.08
FhdE Stickiness QSsti.sdau-1D Glu-D1-Xsrap19 0 457 0.88 16.07

QSsti.sdau-4A Xswes620-Xswes615 0 6.78 -1.09 24.53
JeiE Pk Smoothness QSsmo.sdau-1D Glu-D1-Xsrap19 4 3.66 0.25 23.21
B Taste QStas.sdau-4A.1 Xswes624c-Xissr25b 4 3.07 -0.64 75.67
QStas.sdau-4A.2 Xubc827d-Xissr22a 11 2.75 -0.15 4.07

J\4) Total score QSts.sdau-4A Xswes620-Xswes615 0 2.98 -3.45 16.73

JF R Textural properties
B 453 Springiness  QTspr.sdau-1A Xwmc93d-Xgwm135 20 3.55 -2.79 23.81
S 4508 Hardness QThd.sdau-3D Xwmc529-Xsrap8 3 2.58 0.96 27.59

“FricIXIA)” S QTL () LOD (BT /e X [ ;
AN 35050, g $1F RN K FSEA LR 483

“ALE” H LOD WEETE “hric Dl ” i —AMbRC fE BB

MR Sy EAR R IR K 1 2

“Marker interval” means the interval of LOD peak value for QTL. “Site” means the distance of LOD peak value for QTL after the first marker in “Marker
interval”. Positive “Additive effect” showed that increasing effect parent was Chuan 35050, while negative was Shannong 483

PR - QSsti.sdau-4A , QStas.sdau-4A.1, QStas.sdau-4A.2,
QSts.sdau-4A 55 4 A~ QTL ek i fE, R
IR K A SEA LA 483, IX 4 A4S QTL ¥ Kokl

TRALE 7345 3 MR B QTL Dl R AL oy
4.07%~75.67%, PR QStas.sdau-4A.2 4k, H'E

QTL srikFH . H, I QSela.sdau-6D.
KPEM QSsti.sdau-1D #1473 QSts.sdau-4A 34 It
15%; & 1) QSpal.sdau-1D . #54Ef#) QSsti.sdau-4A
FOGH P QSsmo.sdau-1D ¥ it 20%:; ifij £ Wk 1)
QStas.sdau-4A.1 =15 75.67%.
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Map was constructed based on RILs derived from Chuan 35050 X Shannong 483. QTLs are indicated on the left side of each chromosome, and the names of
markers on the right side. The intervals of QTLs were LOD=2.0 with LOD peak values more than 2.5. The most likely intervals of the marker loci with LOD
from 3.0 to 1.0 were showed in far right, and with LOD=3.0 were showed in bold letters. Asterisk (*) indicates that the loci were located on chromosomes
using Chinese Spring nulli-tetrasomic lines
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Fig. Locations of additive QTLs on noodle quality traits
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Table 3 Simple correlation coefficients (r) between noodle quality traits

AR Traits 5% Color KA Appearance i@ M1 Palate )1 Elasticity ALtk Stickiness i Smoothness  {X %k Taste
FA Appearance 0.308**

I& F1PE Palate 0.434** 0.282%*

It Elasticity 0.400%* 0.374** 0.756**

Atk Stickiness 0.290%* 0.186 0.593** 0.798**

St 7t Smoothness 0.259** 0.088 0.513** 0.636** 0.720%*

Ik Taste 0.202* 0.250* 0.280** 0.315%* 0.209* 0.185*

%) Total score 0.479%* 0.387** 0.836** 0.956** 0.884** 0.713** 0.348**

*, P=0.05; **, P=0.01

R AR R 4 P R B AR B (NP QTL %% 1 QTL——QStas.sdau-4A.1, otk ik 75.67%, iX

Ao BT 4P PE Y QTspr.sdau-1A (K TTERZE Jy 23.81%,
SN ZATHT A DR R BN R E SR A AR 483, #A I 4 A
JE1¥) QThd.sdau-3D TT#k3 N 27.59%, i 4% fif
JEE (RN K 125 A ) 1] 350500 3X 2 4> QTL [ oaik R 1
#Ed 20%.
3 it
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