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Correlation and Path Analysis of Outcrossing Traits of Two-line Male Sterile Line Y58S
WANG Hui
Abstract Correlation, multiple stepwise regression and path analysis were carried out on the agronomic traits, flowering habits and outcross-

(Seed Management Station of Nanping Agriculture Bureau, Nanping, Fujian 354200)

ing fruiting of indica photothermal-sensitive two-line male sterile line Y58S. The results showed that Y58S was a two-line male sterile line with
excellent comprehensive character. The flowers before noon accounted for 74.07% , and the flowering was concentrated. It reached the flowering
peak around 11:00. The linear equation of stigma vigor decline was y=-6.970 7 x+57.943. The exposure rate of stigma and glume opening
time were the important factors affecting the seed setting rate of outcrossing, and the correlation coefficients were 0.40 and 0.37, respectively.
The multiple linear regression equation of outcrossing seed setting rate and unilateral exsertion rate (X, ), bilateral exsertion rate (X, ), total
exsertion rate (X,), stigma length (X, ), stigma width (X;), stigma area (X, ), stigma volume (X;), glumming angle (X;) and glumming
length (X,) was as follows: Y=1.873 6+0.466 6X, +0.718 7X,+0.735 4X,+0.246 2X,+0.739 8X,+0.712 0X,+0.291 6X,+0.027 6X, +
0.943 8X,. The determination coefficient R*=0.884 7, and the adjusted correlation coefficient R’ =0.604 7. The contribution rate of outcross-
ing seed setting was bilateral stigma exposure (17.28% ) >total exposure rate (16.84% ) >glume opening time (13.22% ) >unilateral exposure
rate (10.92%) >glume opening angle (10.66% ) >stigma area ( 10.28% ) >stigma volume (5.52% ) >stigma length (3.62% ) >stigma width

(2.62%).
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Table 1 Comparison of main agronomic characters and flowering habit performance of Y58S
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mH Plant ! Grain Grain ; 8 Single side Bilateral
. Main ear . Length-width 1 000-grain
Ttem height Jength //c length width i ight // exposure exposure
cm engih/7 em mm mm ratio et & rate // % rate // %
8L Average 70.08 23.52 8.56 2.58 334 23.77 29.42 59.15
FrfE2% Standard deviation 1.05 1.10 0.35 0.23 0.31 1.29 3.68 6.27
AR SENERE Variation range  68.40~71.60  21.60~25.10 8.00~9.10 2.20~2.90 2.76~3.91 22.80~23.60  23.17~34.61 43.83~66.71
AR S5 Z44 Variation coeffi- 1.5 4.68 4.05 8.92 9.13 4.96 12.49 10.6
cient// %
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i H Total Stigma Stigma Stigma Stigma Angle of Glume jg)_ t‘/”‘ o
Item exposure length width area volume glume opening | tcr;;so;ng
rate // % mm mm mm’ mm’ opening //° hours //h rate/s7se
SEHAEL Average 88.57 143 042 0.60 0.21 20.21 238 53.62
# i 2 Standard 6.33 0.25 0.12 0.20 0.13 1.33 0.46 1.81
deviation
AR SRR 74.37~97.19 0.98~1.83 0.24~0.61 0.24~0.95 0.04~0.46 17.50~22.30 1.50~3.11 51.18~56.38
Variation range
AR Z2B Variati- 7.15 17.24 29.28 33.53 59.38 6.59 19.5 3.38
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Fig.1 Dynamic distribution of the flower time of Y58S
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Fig.2 Declining trend of the stigma vitality of Y58S
KIEE(R;=0.10) o Horp, S 52 25 508 5 BUH ALK A1 2 405
BB EAR K, 5T AU A G R W, P
—AE RS R BRI O RS AR A B
Mk Ah 30 T, U O HE 32 A6 RS HOAT: Sk T BURIT S I,
BSEHARILR N T AN F R B AL
24 YS8SHIRZHFMEESTEIFSAT  FIHIZL AT
SESRACHESAR(Y) VRO R (X)) KSR (X,) LBk

TR (X)) FERKBE(X,) ML TR (X)) Bk EBLU(X,)
SLARFR(X, ) FEFUBE (X, ) TFBIRH (X)) 2 08 1715
FFEH: Y =1.873 6+0.466 6X, +0.718 7X, +0.735 4X, +
0.246 2X,+0.739 9X, +0.712 0X, +0.291 6X, +0.027 6X, +
0.943 8X, , Wi ZEL R =0.884 7, M XL ZH R =
0.604 7, iZAS IR AT 1 T 538 45 S AR s VR T,
TR LA, A 2 SRR g R -3 5 S A 4 SR A7
RSN SR AT FERE HUAR LA A S A0 4 S R 5 4%
TR, 24 8 AR R T4.37% ~97.19% , ja I & 3R 444t
T 1.00% , 5 58 45 55 % 4 55 0.74% ; BN A1 g A 43.83% ~
66.71% , SGHHNERAE T 1.00% , 573845 50 R $2 175.0.72% 5 24T
FHCAE 1.5~3.1 b, JFFAF I 1.0 h, A885 505V 4 5
0.71% s #: 3% HIBUE 0.24~0.95 mm® , Fi3k i ALAERE AL mm® | 5
SELEIRP A 0.94% . MARAIDC R B3 3) etk — 20 00E
FIHN, B AMEEH RA Mg A Sk TR T 5 S AR 4 51
)M O, I AH O R 0 512 0.729 8.0.769 6,0.712 3,
0.751 8,3k S AT ISR IA 3L,

R2 YS8S RAPBUSRLELEBXRY

Table 2 Correlation coefficient between Y58S outcrossing characteristics and outcrossing seed setting rate

EEE X, X, X X, Xs X X; Xy X, Y
i h A% K Single side exposure rate X, 1

¥l 7z 2 Bilateral exposure rate X, -0.10 1

JE AR Total exposure rate X, -0.10 0.84"" 1

Fe3 A B Stigma length X, 0.25 0.17 0.20 1

HE 3 55 BE Stigma width X -0.14 -0.50 -0.28 -0.15 1

FE 3L AR Stigma area X, 0.04 -0.37 -0.37 0.48 0.55 1

F AR Stigma volume X, 0.06 -0.56"  -0.47 0.28 071" 096" 1

FFFifa ) Angle of glume opening X, -0.31 -0.41 -0.43 -0.03 0.59° 0.42 0.45 1

FFHiF K Glume opening time X, -0.57 0.36 042" -0.04 0.05 0.07 -0.02 0.36 1

AR 4ESEFR Outcrossing rate Y 0.35 039" 040" 0.12 0.10 0.34 0.16 0.33 0.37" 1

T e o FORAE 0.05 /K REANR; + + FIRTE 0.01 /KPR B EARR

Note: * indicated significant correlation at 0.05 level; * * indicated extremely significant correlation at 0.01 level
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Table 3 Partial correlation coefficients of traits and outcrossing seed setting rate

ik I RAC AL iR st ; .
Variables Regression coefficient  Standard coefficient Partial correlation Standard error

Y 1.873 6 — — 0.890 5 2.104 1 0.126 1

X, 0.466 6 0.261 6 0.401 5 0.752 7 0.619 9 0.579 2

X, 0.718 7 1.103 1 0.729 8 0.569 3 0.243 6 0.823 2

X, 0.735 4 1.247 2 0.769 6 0.624 3 1.1459 0.3349

X, 0.246 2 0.944 4 0.423 6 0.166 1 1.482°5 0.234 8

X 0.739 9 1.562 0 0.336 4 0.480 6 1.539 4 0.221 3

X 0.712 0 0.953 1 0.712 3 0.771 5 1.6122 0.205 3

X, 0.291 6 1.038 2 0.470 3 1.341 4 1.708 4 0.186 1

X 0.027 6 0.671 1 0.338 1 0.030 6 0.902 8 0.433 2

X, 0.943 8 0.614 8 0.751 8 0.050 0 1.438 9 0.245 8
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Table 4 Direct path coefficient of traits and outcrossing seed setting rate

p— KR IR A XS ACEE SR TR
Interaction factor (,0{1'(?lal10n Dlr'ec't path (.Iomnbullon rate 1o

coefficient(R) coefficient ( P) outcrossing seed setting( RP) /%
FAH AR R Single side exposure rate X, 0.35 0312 1 10.92
X140 eE R Bilateral exposure rate X, 0.39 0.443 1 17.28
IR Total exposure rate X 0.40 0.421 1 16.84
M3k K Stigma length X, 0.12 0.301 4 3.62
13k BEBE Stigma width X 0.10 0.261 6 2.62
HESK A Stigma area X, 0.34 0.302 3 10.28
HE KA Stigma volume X; 0.16 0.344 8 5.52
FEFISf1 4 Angle of glume opening X 0.33 0.323 1 10.66
FERIIT K Glume opening time X, 0.37 0.357 2 13.22
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Table 5 Connection diameter coefficient between traits and outcrossing seed setting rate

TEFAF [F] 42638 45 222X Indirect path coefficient
Interaction factor —X, —X, —X, —X, —X; —X, —X, —X, —X,
FAH AR R Single side exposure rate X, 0.021 2 0.1094  -0.2384  0.2262 0.1902  -0.3504  0.209 8 0.348 4
¥l 7z 2 Bilateral exposure rate X, 0.027 3 0.879 7 -0.158 6 -0.779 8 -1.820 8 3.354 6 0.2734 -0.2233
S APgEZR Total exposure rate X, 0.027 3 0.170 6 0.1874 -0.4332 -1.8208 2.817 8 0.2863 -0.2570
FE S K Stigma length X, 0.066 0 0.034 1 0.207 8 -0.2315 23625 -1.6898  0.0224 0.023 0
A3k B & Stigma width X -0.0379 -0.1014 -0.290 5 0.139 9 27270  -42798 -0.3926 -0.029 2
3k Stigma area X -0.010 0 0.074 6 0.3850 -0.450 5 0.860 0 =57712 -0.2789 -0.041 8
AR FH Stigma volume X, -0.015 2 0.112 8 0.438 7 -0.264 3 1.107 1 4.734 0 -0.299 3 0.011 7
FFFFAEE Angle of glume opening X, 0.081 8 0.082 7 0.446 8 0.0316 09138 20585  -2.6928 -0.221 8
FF# K Glume opening time X, 0.148 2 0.073 8 0.487 8 0.035 4 0.074 2 0.336 9 0.1149 -0.2422
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