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Molecular Detection of Rice Variant Lines Treated by Embryo-soaking
of Alternanthera philoxeroides DNA Solution and Their
Drought Resistance Evaluation
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Abstract: Molecular detection was performed by SSR technique for 10 rice variant lines treated by embryo-soa—
king of Alternanthera philoxeroides DNA solution. The results showed that partial DNA segments of Alternanthera phi—
loxeroides have been transferred into 10 rice variant lines. Based on the molecular evidence Drought resistance eval—
uation were further studied using 8 rice variant lines and 2 control varieties in the study designed by split-plot and
analyzed by many statistic methods such as principal component analysis and regression analysis step by step. The
results showed that combination the comprehensive evaluation index with drought resistance index could improve the
reliability of evaluation for drought tolerance in rice. Cluster analysis based on the two indexes indicated that variant
line H8 was the most drought—resistant while H6 and H7 were more drought—resistant than TAPAR9. These results
will be important for breeding drought-resistant rice varieties and evaluating drought resistance.
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Table 1 Analysis of variance on various agronomic traits

Source of variation df PH SSR PL GW PN Sp FGP GY
Blocks 2 6.78 1. 86 2.16 1.02 1.43 6.78 48.15" 1.07
A A factor 1 110.23* 20.93" 8.03 15.77 44, 12 110.23™ 795. 43 71.00"
B B factor 9 2.36" 2.45" 43.74% 43.10™ 2.33" 2.37° 18.87* 5.6
AxB 9 1.23 1.08 0.19 0. 86 1.05 1.23 0.54 0.54
A B ; PH: ; SSR: ; PL: A ; PN: ; SP: ; FGP: s GY: )

A factor indicated dought treat; B factor indicated material PH: plant height SSR: seedsetting rate PL: panicle length GW: grain weight PN: Panicle num—
ber SP: Spikelets per panicle FGP: Filled grains per panicle GY: grain yield the same as below
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Table 2 The drought resistance index and the drought resistance index of varioussingle index( drought/water )

Materials PH SSR PL GW PN SP FGP GY bi b2
H1 0. 84 0. 84 0.97 0.93 0.75 0.87 0.73 0.70 1.17 0.79
H2 0. 89 0.87 0.97 0.85 0.82 0.92 0.8 0.61 1.29 0.87
H3 0.92 0.79 0.98 0.94 0.78 0.9 0.71 0. 60 0.90 0.61
H5 0.93 0.9 0.97 0.99 0.83 0.91 0.82 0. 67 1.21 0.81
H6 0.96 0.93 1.00 0.93 0.82 0.92 0.85 0. 84 1. 86 1.25
H7 0.90 0.92 0.98 0.94 0.85 0.93 0. 86 0. 69 1. 65 1.11
H8 0.95 0.94 0.99 0.96 0.87 0.98 0.92 0.85 2.22 1.49
H9 0. 87 0. 89 0. 96 0.93 0.77 0. 88 0.78 0. 63 1.35 0.91
6527( ) 0.85 0.83 0. 96 0.90 0.82 0. 81 0.67 0.55 1.00 0.67

TAPAR9 0. 94 0.85 0.99 0. 89 0. 86 0.85 0.72 0.71 1.48 1.00
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Table 3 Coefficients of comprehensive index in principal component and proportion

%

Comprehensive . . DIl L ( ‘0 )

PH SSR PL GW PN SP FGP GY Contribution
Index
CI( 1) 0.33 0.36 0.32 0.16 0.27 0.34 0.38 0.38 0.39 63.03
CI(2) -0.32 0.25 -0.43 0.58 -0.40 0.26 0.28 -0.03 -0.04 13.45
CI(3) 0.39 -0.37 0.37 0. 60 -0.26 -0.04 -0.24 0.16 -0.24 9.67
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4 N N N

Table 4 The value of comprehensive index in principal component subordinate function index weight comprehensive

drought resistance index and prediction value of different materials

materials CI( 1) CI(2) CI(3) w(1) w(2) w(3) D; VP
H1 -2.15 1. 00 0.37 0.17 0. 89 0.58 0.33 0.35
H2 -0.85 -0.69 -1.68 0.34 0.45 0.00 0.32 0.32
H3 -1.90 -0.25 1.85 0.21 0.57 1. 00 0.35 0.32
H5 0.61 1.28 0.78 0.51 0.97 0.70 0.61 0. 60
Ho6 3.09 -0.63 0.57 0.82 0.47 0. 64 0.74 0.71
H7 1.57 0.49 -0.74 0.63 0.76 0.27 0.61 0. 60
H8 4.55 0.36 -0.26 1.00 0.73 0.40 0. 89 0.91
H9 -1.39 1. 41 -0.58 0.27 1. 00 0.31 0.39 0.36
6527 Receptor 6527 -3.57 -0.53 -0.62 0.00 0.49 0.30 0.11 0.11
TAPAR9 0.04 -2.43 0.31 0.44 0.00 0.56 0.39 0.36
W; 0.73 0.16 0.11
CIL: 5l xj) : ' D: . VP:
CI: comprehensive index p( x;) : subordinate function D: comprehensive drought resistance index VP: prediction
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8 2 3
o 4 H6.H7 H8 D 1 HS; 2
DI1 H6.H7 3
( 2). H1. H5. H2. H9 : H3
D DIl 6527 2
( 3. 3
3 1 2 o
HS( )  H6-H7 H5( ). 2



1 : DNA 123

H1

HI
H5 HS
H2 H2
H9 HO
[ V5 #S LAPRO H3

Sk 6527 Fk 6527 :l_
H5 H6
H7 H7

H6 ELUGRGRS LAPRO :l_
H8 H8

0 0.8 036 054 072 090 0 018 036 054 072 090
A B

B3 KEERARMEMMAOEER
Fig. 3 Dendrogram by cluster analysis for rice introgession lines and control variances
A LA D R tm o 9 267 205 W28 B L DI b off (1 286 7 1y i e 2k

A :cluster analysis by D value, B:cluster analysis by DIl value

6527

IAPARY
B4 2008 FRH 2 KFEER R R R EEDEL

Fig. 4 Field picture of drought resistance variety lines and control variances in 2008
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