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Abstract: In order to provide basis for breeding for male sterile line and maintainer line of K-type wheat and selection of
hybrid combination, in this study, the genetic diversity, correlation, and cluster analysis of 7 main agronomic traits of 25 k-type
wheat maintainer lines were carried out. The results showed that 7 main agronomic traits of 25 k—type wheat maintainer lines
showed great variability, the variation coefficients from low to high were plant height(7.12%), 1000-grain weight(7.49%), grain
number per spike(9.12%), spike length(9.61%), grain number per plant(16.69% ), spike number per plant (18.37%), and grain
weight per plant(20.61% ). The correlation analysis showed that there were extremely significant positive correlations among the
three pairs of traits, which were grain number per plant and grain weight per plant (correlation coefficient r=0.732), spike
number per plant and grain number per plant(r=0.577), and grain weight per plant and spike number per plant(r=0.522),
respectively. 4 significant positive correlations were found between 1000-grain weight and grain weight per plant(>=0.371),
spike length and grain number per spike(»=0.278), plant height and spike length(=0.269), spike length and grain number per
plant(r=0.211). 2 significant negative correlations were found between plant height and grain number per spike(r=-0.214), grain
number per spike and spike number per plant(r=-0.399). Cluster analysis showed that the genetic distance of 25 k-type wheat
maintainer lines varied from 1.15 to 26.25. At the genetic distance of 12.50, the tested varieties were divided into 5 groups: there
were 17 varieties in Group I, and Group I were divided into 3 sub—groups at the genetic distance of 7.50. There was one variety
in Group II, ShiH09-7075, whose grain weight per plant was 8.59 g, lower than that of other groups. There was one variety in
Group IIT, Jun 2016, whose plant height was 50.67 cm, lower than that of other groups. There were five varieties in Gropp IV,
including Heng 4568, Shannong 0911, Zhoumai 16 and so on, whose spike number per plant was 9.27, more than that of other
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groups. There was one variety in Group V, Heng5011, whose plant height was 70.52 cm, higher than that of other groups.
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Tab.1 Self-setting rate and retention grade of test cross combinations of K—-type male sterile lines %
¥+  Number MAZ414  Testcross combination N National PRk International #4584+ %% Retention rating
1 KRS53A /7 4568 0 0 Cs
2 KRS53A/#H 116 0 0 Cs
3 KRS53A/E7 198 0 0 Cs
4 KRS53A/i% 2016 0 0 Cs
5 KRS53A/ V4% 9% 0 0 Cs
6 KRS53A /14 0911 0 0 Cs
7 KRS53A /A H09-7075 0 0 Cs
8 KRS53A /54 9169 0 0 Cs
9 KRS53A/1#F1 316 0 0 Cs
10 KRS53A/# #1455 0 0 Cs
11 KRS53A/A 7 998 0 0 Cs
12 KRS53A/Ji# 16 0 0 Cs
13 KRS53A/JH% 18 0 0 Cs
14 KRS53A/ i 22 0 0 Cs
15 KRS53A/JHZ 30 0 0 Cs
16 KRS53A/Ji % 32 0 0 Cs
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Tab.1(Continued) Self-setting rate and retention grade of test cross combinations of K—type male sterile lines %{

J¥5  Number =244 Testcross combination

E M3k National  EPR{E  International FRFFE 4% Retention rating

17 KRS53A/1ff 5011 0.43 0.43 Hs
18 KRS53A /4 4% x208 0.48 0.95 Hs
19 KRS53A/JH % 27 2.65 5.75 Hs
20 KRS53A/ % 85 4.7 18.38 Hs
21 KRS53A /i 11 5.05 16.51 Hs
22 KRS53A/Z 19 8.65 15.87 Hs
23 KRS53A /1 5 2018 11.11 17.13 Hs
24 KRS53A /% 1L 4606 17.12 36.94 Hs
25 KRS53A /4 H083-366 17.44 37.21 Hs

H:Cs AT ;HsHmAT -

Note: Cs. Complete sterility; Hs. High sterility.
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Tab.2 Performance and variation of 7 agronomic traits of maintainer lines

g P e em BLK Jem THIBURE /g @ﬂ‘ﬁﬁéﬂz R PARRIEL  BABRRIB R /g
Variety Parameter  Plant height Spike length IOOO*lgram Grain number Spike number  Grain number — Grain weight
weight per spike per plant per plant per plant
SR e /ME 50.67 7.08 34.56 36.34 5.50 232.50 8.59
Complete sterility g jer 7017 9.75 48.81 49.76 10.67 424.83 19.32
e B 61.36 bA 8.49aA 42.26aA 42.29bA 7.00bB 292.67bA 12.41bA
b 2% 4.89 0.75 3.65 3.09 1.45 53.50 2.62
CV/% 7.97 8.86 8.63 7.31 20.73 18.28 21.07
AN ah e /ME 59.42 7.25 39.34 34.53 6.33 238.67 9.97
High,STeri“ty SN 70.52 10.85 47.84 48.19 9.67 368.33 17.64
vanew HME 64.06aA 8.54aA 42.39aA 39.51aA 7.52aA 294.83aA 12.55aA
b2 3.40 1.01 2.70 4.33 1.05 39.48 2.79
CvV/% 5.31 11.86 6.38 10.95 14.00 13.39 22.22
BT e/ ME 50.67 7.08 34.56 34.53 5.50 232.50 8.59
All materials ITON ! 70.52 10.85 48.81 49.76 10.67 424.83 19.32
¥E 62.34 8.51 42.31 41.29 7.19 293.45 12.46
it 22 4.44 0.82 3.17 3.76 1.32 48.97 2.57
CV/% 7.12 9.61 7.49 9.12 18.37 16.69 20.61

T AN TE RS 7 Bk 2 7 ity o 1] 1R 2 S5 2 391 0.01 i b 25 7K, AN [l /NG 5 18 3R il Bl ] bR 22 5 1R 39 0.05 ik 35K SF-

Note: Different capital letters indicated extremely significant difference at 0.01 levels, different small letters indicated significant difference at

0.05 levels.
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Tab.3 Correlation analysis among 7 agronomic traits
T - R -
KB i K (CRURE WA CREEEC R
. . . . grain Grain number  Spike number  Grain number
Agronomic trait Plant height Spike length . .
weight per spike per plant per plant
K Spike length 0.269%
FhiFi e 1000-grain weight -0.168 -0.143
FHEERIEL  Grain number per spike -0.214x 0.278* -0.124
PARRTEEL  Spike number per plant 0.150 0.035 0.119 -0.399%
FpRi%L  Grain number per plant -0.060 0.211%* 0.104 0.037 0.577%*x*
KRR T i Grain weight per plant -0.154 0.129 0.371%* 0.010 0.522%* 0.732%x
TE #0335 3R 3 AR KT
Note: * and ** represented significant and extremely significant levels, respectively.
MFE 3T LLE M, A 33X MR R B FE OG22 o RoRL B 5 bR R B A OC R BCh
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CZH B I R, AT R R b 45 &l 1
JiR , 254 K B /INAE QR5 2R R i 33 4% E 25 A8 A
il o4 1.15~26.25, @A E s A 5011 52 A F i
FRAEH 116 J8 42 22 2 ] 0 % 15 B B 5 Kb 25.1,
PRAF 22 P 10 358 A2 R 85 2 W 5 K, 106 B e ] st £
ZRHEEE NS REREANTNE AT AR
WeAT A EB Ay I, BLEH 2 B0 b4 R 22 Ta] B AT AR K 8t 1%
AALPE . 7R AL FE B 0 12.50 4b , B 25 £33 Bk 5 Fh
Gy R SAIEEE S B L ZEBEMY 17 0y SRl O AR AR
168% . & RNBMMA 10 RIAEXANHKRE, H 1
EBE S FPAE B AL HE B 7.50 &b B 17 43 S A4y R 34
WL T WRCL DA SAEEET 116 8%
X208 Ji % 22 J % 27 4 H 1984 , A EH MM A

SOy RAEXAME, MR AT, 1WA Fh
BI bk N 61.65 cm, K S 8.03 em, Tk T i
41.38 g, BF RN 39.56 ki, MIE 1 FIE 4 LIFE
W2 TR (I 2D IANEARE MM NTEE S B
5N 60.83 cm, B K 8.42 em, TR i h (48.81 @)
55 A ST LU SR, B R BT BE  11.24 g0 B3
W CT 354 Fh A AL 56 V5 R 316 J8 22 32 )8 4
30 fFE% 85 MrF 9169, 2 AH M A 4 BAEX
NRBEEHABTRMA LN, NEE 8T, H3WH
SRR RR TS R 61.92 cm, BN 9.17 em, Tk i &
b 41.31g, 5 RUR K (46,63 R0) & T H AL 2ERE . M
AT LIE W E T RBEMN 174G R, S0k = h
61.68 cm, # K &y 8.38 cm, ki i &k 41.8 g, £ F
RN 39.15 K%, FL R BE A 6.65 4, bk R £
271.52k; , PbRRL B oM 11.29 g M 1 AT, 5
11 2B 1A S Bl O 2R F A (A HO9-7075) , i it
ARG 0.04 %, dr 2 4 AT, T 2B 5 b 9 ik = ol
69.75 cm, B O~ 8.25 em, T~k it Ht £ 1K (34.56 g) ,
TR RERLECR 43.59 KL, BRPRRLEL Ry 24733 K0, B bR AL
it (8.59 @) IR T H A IEHE . 55 M2 BE 1A~ S Rl oy
SRNE SRR 2016, Bk 5 (50.67 cm) Ik F HAh 2
B A R 7.50 cm, TR 5 (47.85 @) i T HAB 2
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Tab.4 The average value of agronomic traits in different clusters

f845  Index 11 12 13 1 Il Il v V
it/ Quantity 11 1 5 17 1 1 5 1
Bk /em Plant height 61.65 60.83 61.92 61.68 69.75 50.67 63.78 70.52
K /em  Spike length 8.03 8.42 9.17 8.38 8.25 7.50 8.72 10.85
THIFE /g 1000-grain weight 41.38 48.81 41.31 41.80 34.56 47.85 43.40 47.84
FEFORIAL  Grain number per spike 39.56 36.34 46.63 39.15 43.59 43.89 39.52 42.57
HPREERL  Spike number per plant 7.03 6.50 5.83 6.65 5.67 6.00 9.27 8.67
HRRRIEC Grain number per plant 276.18 232.50 269.07 271.52 247.33 263.33 368.27 368.33
MRRRIR /g Grain weight per plant 11.38 11.24 11.12 11.29 8.59 12.58 16.15 17.64
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Fig.1 Clustering map of agronomic traits
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