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Analysis of combining Ability and Correlation on Yield, Brix and Three-ear-leaves
Characters of waxy maize
CUI Yang, LIU Junfeng, ZHANG Yao, SONG Qiaoheng, KONG Liangliang '

(Rice and Sorghum Research Institute, Sichuan Academy of Agricultural Sciences, Deyang, Sichuan 618000, China)
Abstract: : [ Objective] To study the genetic rule of waxy maize yield and sugar degree, and analyze the correlation
between yield, sugar degree and three ear leaves traits, so as to provide reference for breeding of fresh waxy maize with high
sugar degree and explore the mechanism of the influence of three ear leaves traits on quality traits. [Methods] In this study,
6 inbred lines were used as test species, and 15 waxy maize inbred lines were selected for incomplete diallel hybridization
(NCII design). The yield of ear, soluble sugar content (sugar degree) of grain, leaf length, leaf width, leaf area, and other 10 ear
and plant-related traits of the hybrid combinations were measured at the harvest period (21 days after pollination). Panicle
weight and sugar content were the main yield and quality traits to evaluate the contribution of L. trefoil to yield and quality.
The other characters were used as reference characters to evaluate the importance of three ear leave to yield and quality.
According to the measured data, general combining ability (GCA) and special combining ability (SCA) of ear yield and sugar
content were analyzed. [Results] The results showed that there was a strong correlation between leaf length and ear yield in
three ear leave characters. There was a strong correlation between leaf width and sugar content. There was a significant
negative correlation between ear yield and sugar content, so materials with moderate leaf length and wide leaf width should be
preferred in breeding process to improve the selection efficiency of high-quality waxy maize. [ Conclusion] The study
indicated that the length and width of the leaves, especially the lower ear leaves and ear position leaves, could be used as the
basis for selecting breeding materials of waxy maize.

Key words: Waxy maize; yield; Brix; combining ability; correlation analysis
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Table 1 Inbred lines for diallel crossing

PRRER AT
Type of lines ID of lines
NS
U‘JLﬂ] TL1, TL2, TL3, TL4, TLS, TL6
Test lines
. BF2003, BF2010, BF2001, BF2002, BF2006,
B A

BF2008, BF2009, BF2012, BF2017, BF2020,

Lines under test BF2022, BF2029, BF2032, BF2041, BF2042
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Table 2 Investigated characters

PR E2N
Type of traits Traits

PERPER
Yield trait
RYSIRURIN
Quality trait

Tl Ear weight

HEFE Brix

T Ear length, F3fHl Ear diamete, 174 Rows per
ear, {THRi% Kernel numbers per row, 75424 Barren tip
lenghth

PR Plant height, {77 Bar height, {7 %% Ear
height coefficient, =& #] growth period, R 5
Lower ear Leaf width, A N4 Lower ear leaf length,
AL 58 Ear Leaf width, FH{7MHK Ear leaf length, 7
VEFRELIN _-I-9E Upper ear Leaf width, ## I Upper ear leaf
Agronomic trait  length, # =M% Ears three leaf width, #& =N Ears
three leaf length, F# NI{{HiF Lower ear leaf area, Fif
IHH1H A Eear leaf area, i IM1H# Upper ear leaf area,
H: = M- Ear three leaf area, ##_EIM-32ff Upper ear
angle
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Ear traits
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Table 3 analysis of variance
BRRE  FE Wi LEW Mmoo B REMLAR% REFMK Z Y R 1Ay oSS ¥l 7 - L SO = Wl 7
Source of Ear Bu ~° Growth Plant Ear Ear height Lower ear leaf Lower ear Leaf  Earleaf  Ear Leaf Upper ear leaf Upper ear
rix
variation ~ weight period height height coefficient length width length width length Leaf width
HE
Combination 2.64*%*% 5.86%* 10.16%* 4.06%* 12.34** 7.90%* 6.45%* 6.03%* 8.56%* 3.04%x* 9.41%* 5.05%*
P1 1.19 4.84*%*% 1.52 2.92%%  2.68%* 2.08* 1.60 3.23%* 2.18* 2.77%* 2.87%* 1.99%
P2 3.80%*% 8.68** 234 5.53%%  7.84*%%  10.63** 1.51 10.47%* 2.87* 6.16%* 4.28** 8.28%*
pl Xp2 2.23%* 2.88%*  878** 2.61%F  T49%*  4.62%* 5.74%* 3.20%* 6.63%* 2.51%* 6.36%* 3.23%*
ik
Combination 8.78**% 5.50%*  3.50**% 2.81** 2.89%k  2.99%* 14.78%* 26.99%* 7.16%* 10.47** 4.58%* 3.27%*
P1 221%  2.82%F  1.99% 2.08%  2.05*% 2.00* 1.67 1.08 1.76 3.63%* 1.19 1.63
P2 2.80%  831** 220 1.56 3.91* 1.91 10.85%* 20.36%* 8.27*%  29.92 ** 7.63*%* 9.63**
plXp2 6.79%* 324%% 2RS¥k 234%% DT 247* 8.91%* 12.85%* 4.69%* 3.44%%* 3.27%* 2.07%*

RN RN E, CRRRE.
** means very significant difference, * means significant.
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Table 4 Heritability analysis table

BLA 7107 24kt T CANURS , T 58
Variance estimation of Ear Lower ear Brix Lower ear
combining ability weight  leaf length Leaf width
—REEATE 28.30% 13.96% 63.84% 59.30%
Variance of GCA =0 R0 e v
R G 1T %
0, 0, 0, 0,
Variance of SCA 71.70% 86.04% 36.16% 40.70%
] 7y
B 46.06% 73.38% 72.22% 73.03%
B Lg% 7
N 13.04% 10.25% 46.10% 43.31%
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Table 5 General Combining ability (Excerpt)

" i e
Eaj ‘\:/%ght CGA 16]’:rf CGA

1 BF2002 8.5578 1 BF2022 19.8197
2 TL4 6.7162 2 TL5 13.5624
3 TL6 3.9301 3 BF2008 13.25

4 BF2006 3.0874 4 BF2020 9.6581
5 BF2012 2.8835 5 TL3 8.6495
6 BF2041 2272 6 BF2032 7.0346
7 BF2003 1.6604 7 BF2029 6.3003
8 BF2001 1.3206 8 BF2017 5.0624
9 BF2022 0.2333 9 BF2009 3.3535
10 BF2017 —0.1065 10 BF2012 2.7058

Fo6 HERTHMEASA CGA 7 SGA HiA
Table 6 Top ten combinations of CGA and SGA by ear weight

A1 CGAflEA  KA2  CGAf4 ME SGAHE#
Pl CGAranking P2  CGA ranking Ear weight CGA ranking
TL4 2 BF2009 14 0311  21.1453 2
TL2 16 BF2017 10 0.295  22.0423 1
TL6 3 BF2001 8 0.295  15.0293 3
TL6 3 BF2002 1 0.2825  2.6955 33
TL4 2 BF2017 10 0.282 8.3698 14
TL6 3 BF2010 11 0.279  10.001 10
TL6 3 BF2029 12 0.279  10.6802 6
TL4 2 BF2042 13 0.278 7.5543 15
TL2 16 BF2006 4 0.274 10.2861 8
TL6 3 BF2012 5 0.273 4.4963 26

23 BTHESREEXRE

o 2 Tl EHL RO 2 2501 5 LA A R ) A G 2R K
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F7 PEEHRATEE CGA M SGA HEF
Table 7 Top ten combinations of CGA and SGA in sugar
content ranking

AL CGAfE4  RA2 CGAff4  fHE SGAHE#
Pl CGAranking P2 CGA ranking Ear weight CGA ranking
TL5 2 BF2017 8 13.6665 26.287 1
TL5 2 BF2008 3 12.45 5.2003 27
TL3 5 BF2017 8 12417 17951 5
TL6 11 BF2022 1 12.35 11.9733 12
TL3 5 BF2022 1 12.25 1.4229 41
TL3 5 BF2020 4 12.0835 9.819 16
TL3 5 BF2029 7 12.083  13.1715 11
TL5 2 BF2006 16 11.8165 19.4399 3
TL5 2 BF2022 1 11.7835 -8.4366 74
TL5 2 BF2032 6 11.6165 2.5778 35
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Table 8 Correlation coefficients between yield, quality g9 W 3 Zl-‘?l% E e ﬁﬁ 5 j(%% Y ﬂ['ﬁJ %% 224 %
characters and other characters . ‘ . .
- - ORITIR R I, 33X 15 Rl 6 RO 2 MR Y 8 1% O A3k
Ear;/eight Bnrix 'ﬂy\[l}’ 14]0
ik o B W . AHIETE 43 A = A R T AR A R
Bt O Growpeiod T e g e RO SR B R O 5
PR oasiee EFWE UG G S IR G, R = DR
Kernel numbers per row Lower ear Leaf width .
- e FIIC & 1 5 22 mT L) ke B = I 10 K 3 4 3R B h
ey =I5 N [N S
Ear diameter 0.410% Ears three leaf width 0.288% ﬁﬁk Eﬂ%j} @ E% 'ﬁE FH ’ 5 FE B EI/J fﬁ’f?ﬁfh% {U‘ 5 0]
TR HK T H ﬂfﬁu#ﬂiﬁﬂéﬁﬁiﬁf/ﬁ)ﬂ, %HEHE%ZIKQEEO
Lower ear leaf length 0.271 Ear Leaf width 0-283 H ﬁ;ﬁjﬁf—‘ = u[’ﬁJ Lﬁ %ﬁfj‘ £] ﬂi 5 4@( ) Eg it F Ag
FE=nti - AL . e RREORL ERORT TRE B [EAIR . H H T OC T i 98 %0 77 B A
Ears three leaf length 0.223 Ear height 0.271 - [EVNNEN . U /J .
- s FFRLE B 2 W AT I o R S8 AR AL S YRR
i AN - . it e et e ; ) ;
st helht 0219 | o coetricient 0260"* ()00 B8 I LG, 5 SR B ) T 0 T
T . 16 2 SRR 3 o L SRR B SRR T
Earleaflngth 212 plantheight 27 P22 U A TR SO RS, AT
(RS . b5 . S PR MR AR R AR RN UE A A i AR 3 A
Upper ear leaf length 0.181 Upper ear Leaf width 0.213 e N v Al AL E' s w
MBI, I T R R R B 4R A R Y £ B 3
E%’W”‘l’ﬂlﬂxq 0.180* }%I\”Jr[@],”\ 0.180 [18,19] ﬁ%IJ?%AF:%jEEE#%EgﬂﬁmEF%%%
Ear leaf area ’ Lower ear leaf area . ’ H Heoe A R B
He T AT —RREE
Ear three leafarea 100 Rows per ear 0156 RTRIT 0 25 5518 BH 0 H bR Gl R o g
WESmE o WSWmE o SRR MM F FLRE A ) AT R
Lower ear leaf area Ear three leaf area E‘@Mﬁ%%iﬁ’f’?ﬁ%, ﬂuﬁ%%i&ﬁ%éﬁ)ﬁﬁ,
A Tl TR ) NPT VI o7
o 0121 BEOIR ) 15 PRI 1 75 B U o OO 6 9 0 BT LA 4
N b B2 v v W B B RE Y O K TR S A I A RE 13
AL I 5 Tl b TR ’
Ear Leaf width 0.120 Upper ear leaf area 0.079 MR Se X e EA B mEt, FE5 5
LNSIN TA 015 LSS 0072 AT SR B UE . SERTA 1R 22 56 T TR IRUE ¢ & A )
Upper ear leaf area Barren tip length 1&%&3‘@65‘]@%, @ﬁ@éﬁ%ﬁ\ufﬂ_ﬁﬁzﬁ@*/ﬁnf
=58 [EANURS NI s 2 BE sl /L YIRS
Ears three leaf width 0-116 Lower ear leaf length 0.048 H‘ )\j\] :‘F;%IJ I;H‘ ):]L E/J JL(E il = E ;'é ]}*ﬁ [H_ H_ $ @/lj(
b I 77 i 0 LR AT LR 6
Upper car Leafwidth 1> Barleaflength 0! J7 BT R R SRR R BB Tk R T %
5 0,097 SRS 001 GEWITE, T AYEMAYE B T B e g Y
Lower ear Leaf width ’ Ears three leaf length : Eﬁ & ﬂ] E ﬁ% b 7 ﬁ@ 1‘$ = 1_ E/‘] ‘fi }Ij( /E %’1 E"] ﬁj\ % m gei| .
b e 0075 P oon RTINS R 0 R R
ar height coefficient Upper ear angle
v I B L, ARSI BT B = 5 K Ao
Barren tip length 0.062 Upper ear leaf length 0.033 fi’{j( 0] jé /z{r*‘\ s ‘E\E BH }-J]‘ ﬁ& jﬁ,ﬁ\:%?% Tt F‘TE 5 7](7%
T w0 ERPRRMECREDY], v LU T
Upper caranele Far diameter Kl BRI BE R A A O EL AR K 19 R
L K \ L s o
Growth period 0.021 Far length -0.187 PRAE— T LK
T 0080 TFRAL oroe 52 3k
Rows per ear Kernel numbers per row
W B [1] AR, fSHIL, S0, %, RIEFHFA B &Pl R RS ().
. —0.394%* . —0.394%**
Brix Ear weight TokALE, 2016, 24 (4): 67-T1.

LR e eI

** means very significant correlation, * means significant correlation.
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