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Study on the Improvement of Maize Inbred Line Chang7-2
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Abstract: In complete Diallel Croreid Design(NC II croReid design), forty—two croreides were made with thir-
teen inbred lines, plot arrange randomly, field determination integrate with laboratory determination. The result
showed that, the yield C. A. of Xinong672 was higher than Chang7-2 and 7117; the C.A. of ear length, ear length for
grain, rows per ear, grains per row of Xinong672 was higher than that of Chang7-2, PH6wc and 7117; the C.A. of
grains percent of Xinong672 was lower than that of Chang7-2; the C.A. of plant height by Xinong672 was higher
than that of Chang7-2 and 7117, and lower than that of PH6wc; the C.A. of ear height by Xinong672 was higher than
that of PH6wc and 7117, and lower than Chang7-2. The C.A. of grains percent by Xinong672 was fairly with
PHO6wec; the C.A. of LAI, ear length, ear height, ear length for grain, rows per ear, grains per row of Xinong672 was
higher than that of Chang7-2; The C.A. of LAI, 100 grain weight, yield of Xinong672 was lower than that of PH6wc
slightly. The Xinong672 was bred from using PH6wc improvement Chang7-2, and it collected the advantage of
PH6we and Chang7-2, the synthesis improvement effect of Xinong672 was better than 7117 which from using
Wull7 improvement Chang7-2 obviously. The yield C.A., yield characteristic and agronomy characteristic C.A. of
Xinong672 which from using PH6wce improvement Chang7-2 had been more promoted than 7117 which from using
Wul17 improvement Chang7-2 obviously.
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Table 1 The parents of experiment inbred lines
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Table 2 The Traits of experiment inbred lines
A%F&R Mfem) B B (em) BATEGD OB OA BEhEG PR TRAD BI1~3000hM H A &
pg 7S Plant (cm) Ear Rows per  Fartype FEaraxie  Grain  Graintype  Degreesof  Planttype  Note
Inbred line  height  Ear height  length  ear colour colour 1-3 leaf

PH6wc 190 65 15.0 16 FEAY M B TR R 15~35° B TR
E7-2 140 75 12.0 18 R E] B TR 20 ~ 40° BEE S FREK
Pk 672 175 75 14.0 18 R E] H# TR 10 ~30° g ERAS
K12 180 70 16.0 16 KR £ # TR 15~35° ik

7117 145 65 12.0 14 FEA E] HE TR 15~35° R 4

1.X9801 165 55 14.0 16 R H B TRAERL 10 ~30° iz

58 130 45 14.0 12 R E] H Sk 10 ~ 30° B

PH4ve 140 50 14.0 16 H: N Ei i 15 ~ 40° R

5276 140 45 14.0 14 R & Bl Hik 10 ~ 40° B

478 145 45 14.0 12 FEA £ HE sy 10~ 30° %

9558 140 50 14.0 12 R E] H Bk 10~ 30° e

5003 135 45 13.0 14 FER 41 Ei ik 10 ~ 45° R ¥

137 135 45 13.0 12 TR & il Rt 15 ~ 40° R

1.2 Kt PLIFIE , N T 4% +52012474 H 23 H#EF,8 H

IR HNC T ARTE LN 5853, BEFLIX 4
HEF, BATIX 471K 3.5 m, BEAT 16 Bk, 5 &2 (WK
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Table 3 Variance analysis of agronomic traits and yield traits for selected materials (F test)

ORI AME ROH K 4Rk M feR MR mhmBl Mow BMus TORCE NXGTE
Variation DF Ear Ear Ear length ~ Rows Grains Grain EX Plant Ear 100—grain  Yield
source diameter  length  for grain perear  perrow  percent LAI height height  weight
X 2H [i] 2 - 1.138 0.504 0.735%*  6.818 0.017 0.388 0.0027 58.72 1.522 0.0001
451 41 44710 14.86%%  13.12%%  556%k  523%% D[4k (D74 3472k 16.73%* 7145 4,997
P1 5 6.87#%  18.13%*%  12.92%k ]3.64%*F  550%*  3.05%  11.36%*F  89.50%* 13.9]%* 6.46%* 2.08%*
P2 6 11.59%%  6.73%* 6.11%%  2,05%%  9.0%*%  7.84%k  53.93%k  11.16%*F  1.72%%  35.]14%* 4.52%%
P1xP2 30 2.73%%  5972%%  5543%%  16.89%*F  4.53%F  1.00%* 6.14%% 110.29%*  5.62%* 2.61%  11.26%*
e R 001 KT F A5
Note: ** indicated the significant difference at 0.01 level.
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Table 4 The G.C.A. effects of each trait of experiment inbred lines
AR M K SEUCK BMTEC ATREC MoReR . MR Mos Bfim O TRE DX)TE
Inbred line Ear Ear length  Ear length Rows Grains Grain EXi Plant Earheight  100—grain Yield
diameter for grain per ear per row percent LAI height weight
PHO6we -0.06 0.28 0.07 0.46 -1.72 -0.19 199.78 16.86 -2.26 242 0.02
E7-2 0.01 -1.79 -1.48 -0.07 -0.18 1.20 -556.3 -14.44 4.28 -3.94 -0.09
672 -0.12 0.64 0.62 0.73 0.42 0.82 -193.3 5.65 3.65 -4.38 -0.08
K12 0.14 1.22 1.24 0.38 -0.36 -1.30 -191.8 -5.29 -4.57 4.99 0.27
7117 -0.12 -0.46 -0.57 -0.59 0.96 0.76 -237.4 -10.03 -3.27 4.18 -0.20
1.X9801 0.16 0.11 0.11 -0.90 0.87 -1.28 979.25 7.25 2.17 -3.27 0.09
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Table 5 The S.C.A. effects of each trait of experiment materials

4 & O K Ok MMTEC ATREC MR MR Bk R BMERy AR NXTRE
Combination Ear Ear length Earlength ~ Rows Grains Grain R Plant Ear 100—-grain  Yield
diameter for grain perear  perrow  percent LAT height height  weight

#5 58xPH6wc 0.02 0.48 0.53 0.41 1.66 1.86  -365.17 -4.25 3.37 -2.12 0.08
FR58xE 7-2 0.13 -0.39 -0.22 0.07 -1.12 0.40 -50.07 10.72 0.16 4.13 0.33
FB58%672 -0.10 0.13 -0.33 -0.47 0.65 -1.19 -1536  -12.15  -11.32 -3.93 -0.26
FB58xk12 -0.01 -0.49 -0.45 -1.30 0.00 -0.78  -183.17 0.01 4.57 -1.01 -0.27
FR58x7117 -0.05 2.25 1.98 1.45 1.71 -0.35 316.07 -3.02 -4.95 4.28 0.35
#B 58%1.X9801 0.00 -1.98 -1.51 -0.16 -2.91 0.06 297.69 8.69 8.16 -1.34 -0.24
PH4veXPH6we 0.10 -0.24 -0.53 0.00 -0.60 0.64 844.44 9.15 6.96 0.87 -0.02
PH4vex /& 7-2 -0.10 -0.36 -0.32 -0.01 0.70 0.18 -83546 -11.56 -9.36 -2.45 -0.12
PH4vceXx672 0.25 0.06 0.46 0.95 1.04 -1.16 408.25 13.68 3.06 2.92 0.12
PH4vexk12 0.08 -0.76 -0.53 0.20 -3.10 -0.11  -47189 -21.82  -10.16 -0.82 -0.20
PH4vex7117 0.03 0.54 0.39 -0.40 1.56 -0.15 57.35 3.81 1.20 0.13 0.12
PH4vex1LX9801 -0.36 0.76 0.53 -0.75 0.39 0.60 -2.70 6.75 8.31 -0.65 0.10
5276xPH6wc 0.07 -0.07 0.05 -0.10 -1.28 -1.39 549.28 5.27 2.59 1.90 0.00
5276xE 7-2 0.01 0.49 0.77 0.34 0.50 -0.10 -80.63 2.57 -6.95 1.07 0.13
5276x672 0.01 -0.40 -0.80 0.17 -1.87 0.31 72.42 -6.96 0.80 -0.45 -0.06
5276xk12 -0.11 -0.92 -0.68 0.20 1.04 0.56 415.28 12.30 8.91 0.08 -0.12
5276x7117 -0.01 0.42 0.29 -0.42 1.44 033  -521.49 -6.28 -0.51 0.19 0.06
5276x1L.X9801 0.04 0.47 0.37 -0.18 0.16 0.29  -434.87 -6.90 -4.84 -2.79 -0.01
478xPH6wc 0.13 0.49 0.36 0.21 1.21 -0.86  -409.78  -19.37 -7.61 -1.30 0.03
478x 5 7-2 -0.09 -0.35 -0.64 -0.45 -1.49 0.36 216.98 1.82 -1.71 -2.35 -0.18
478%672 0.06 0.60 0.66 0.03 1.82 021  -188.30 14.94 0.15 1.85 0.28
478xk12 -0.02 0.71 0.90 -0.08 1.69 -0.38 134.89 7.43 7.92 -3.16 -0.15
478x7117 -0.12 -1.01 -0.87 0.18 -3.59 .62 -119.87 0.18 -0.82 2.36 0.15
478xLX9801 0.03 -0.45 -0.42 0.13 0.35 -0.95 366.08 -5.00 2.07 2.60 -0.12
9558xPH6wc -0.06 -0.78 -0.56 -0.62 -2.17 0.30 417.67 2.46 -0.35 1.60 -0.09
955815 7-2 -0.06 0.78 0.48 0.11 221 -1.69 673.43 8.76 14.88 1.56 -0.03
9558%672 0.11 0.47 0.51 -0.32 -0.48 0.64 277.14 1.44 9.85 4.97 0.28
9558xk12 -0.20 -0.51 -0.51 0.42 -1.17 0.38  -294.33 -7.62  -13.59 -3.85 -0.22
9558x7117 -0.07 -0.63 -0.51 -0.45 0.34 0.82  -444.776 -1.43 5.11 -1.66 -0.08
9558x1.X9801 0.28 0.67 0.59 0.85 1.27 -044  -629.14 -3.61  -15.90 -2.61 0.15
5003xPH6wc -0.13 0.82 0.18 0.35 0.23 -1.63  -380.61 7.61 -2.21 1.26 -0.06
5003% 5 7-2 -0.06 -0.15 -0.26 -0.06 -1.58 -0.07 401.15 -5.54 1.92 -0.88 -0.05
5003%x672 -0.31 -1.17 -0.97 -0.66 -1.80 0.57  -119.80 0.92 1.89 -4.83 -0.46
5003xk12 0.19 1.15 1.36 0.66 2.49 1.46 253.05 0.64 -1.44 6.54 0.81
5003x7117 0.33 -1.49 -1.31 0.34 -2.03 -1.43 27.63 =5.17 -5.30 -5.08 -0.57
5003xL.X9801 -0.03 0.85 1.00 -0.63 2.69 .10 -181.42 1.54 5.14 3.00 0.33
7k 137xPH6wc -0.14 -0.71 -0.03 -0.25 0.93 1.09  -655.83 -0.86 -2.74 -2.21 0.06
1375 7-2 0.17 -0.02 0.18 0.00 0.78 092  -32541 -6.78 1.05 -1.07 -0.07
Ik 137%672 -0.02 0.31 0.48 0.30 0.64 0.61  -43436 -11.87 -4.43 -0.53 0.10
Tk 137xk12 0.07 0.83 -0.09 0.28 -0.96 -1.12 146.17 9.06 3.80 2.22 0.16
Tk 137x7117 -0.12 -0.09 0.02 -0.69 0.56 -0.83 685.07 11.92 5.27 -0.22 -0.02

7k 137x1.X9801 0.04 -0.32 -0.56 0.37 -1.95 -0.67 584.36 -1.48 -2.95 1.80 -0.23




61 TR R 5 7-2 oK A RBCA IS 17

WS LUE A — A AR A —PRR
ARG TR & B8O A R 2257 I
=, BA R ALE A 58X PHOwe A 58
B 7-2. KB 58 x 7117, PH4ve x 672, PH4ve X 7117 ,
PH4ve X 1LX9801 , 5276 x £ 7-2, 5276 x 7117, 478 x
PH6wc ., 478 X 672, 478 X 7117, 9558 X 672, 9558 X
1.X9801 ., 5003 xk12.,5003X1.X9801 . 7%. 137XPH6wc
W 137x672 FIL 137k 12; FEX ELL &+ A T4 672
ZH5ARMAGH 44, 5T 5 7-2 . PH6we, 57117
£l

MEE A kLA, LG ) E 4 A A 5003 %
k12.9558% 672, #8 58 %7117, K 58 x & 7-2. 5003 x
1.X9801 ,PH4vex672.478X1.X9801.478%7117 Ik 137
k12.5276XPH6wc . 478%672 . 7k 137X1L.X9801 ,9558x%
PH6wc ., 9558 x & 7-2., 5003 x PHOwe , 5276 X B 7-2.,
PH4ve x PH6we | 52767117 . PH4ve x 7117 il 5276 %
k12; 7ERX B SR E R 612 S 5N G HA 341, 5
B 724, /b 5 PH6wWe F1 7117,

MR MR & & L LG 1 WA RS 58%
PH6we , A 58 x 672, F5 58 X 7117, PHdve X & 7-2.,
PH4vexk12 . 478X1.X9801,5276x672 ,5276X1.X9801
478xPH6we Tk 137XL.X9801 .9558%k12.9558%7117 .
9558X1.X9801 ,5003% 5 7-2.5003x7117 ,5276X7117 .
Tk 137xPH6we Tk 137 7-2 FIPL 137X672 ; 76 X L6

HER, AR SHMMWAFTHIN, VT
7117, 5 PH6we F1 5 7-2 £5°F .

MBEARBENL 55, LA 77 AL G 5003k 12,
FR 58x672 5 58%7117 . PH4vex £ 7-2 . PH4vexk12
478x7117,5276X1.X9801 . 478xPH6wc 478X 2 7-2 |
I 137x1.X9801 . 9558 x PH6we . 5003 X PH6we , 9558 %
k12.,9558x1.X9801 ,5276x 5 7-2,5003x7117 ,5276x
7117 3K 137xPH6we FIIL 137x672; FEX L4 A H1
Bk 62 5HRMWAGH 24,V TE 7-2.
PH6wc FlE 7-2,

MY KRt RERBE, LS T EHER
5003xk12,9558 %672, £ 58 XxL.X9801 , A 58 x 7117 ,
PH4vex 672,478 Xx1LX9801 , 5276 X672 . k. 137 xk12,
478% 5 7-2.5276xPH6wc . 478xk 12 .7k 137x1.X9801 |
9558 X PH6wc . 9558 & 7-2.5003 % & 7-2, PH4ve X
PH6wc . 5003% 7117, PH4ve x 7117 . 3k 137 x 7117 Fl
5276xk12; TEX LA G, ATIA 672 2 S AR A
EH 34, /0T 7117, 5 PHowe F1 B 7T-217F
24 FJBHEROBEEESESHT

A% I R 2SR R R B 45T Lk
BEJ1. TEAZRBEE R, ARG MR AL T
RN 72 AN TR PR P R B HEAR , X at A5 A% 32 9 i
A ZAER UL S 4 v] AR e B, Xhist A& 1% 3 )
55077 1 o MR AR T e

*6 ZHAXREUWKMBEESHMEE

Table 6 The genetic index of main agricultural yield trait

WESE B MK MK BEEC TREC PR OHEE BB BG TRE MK
Genetic index Ear Ear Ear length  Rows Grains Grain LAI Plant  Ear height 100-grain ~ Yield
diameter  length  for grain perear  perrow  percent height weight
—JRHBCE T 7% 53.13 62.32 61.53 79.4 18.78 99.70 59.9 72.81 73.28 76.65 86.40
FRgRBCG % 4687 37.68 3847 20.6 81.22 0.30 40.1 27.19 2672 2335 13.60
] SLHE T 55.10 83.51 81.59 62.9 59.16 30.57 81.1 92.57 85.22 69.70 57.60
e Uit 1 29.27 52.04 50.20 50.0 11.11 30.48 48.6 67.40 62.45 53.42 7.83
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J7 ZEBRATRIE NS 2 K TR G 0 2% , Ui
X 11 AN PR 2 i 0 345 7 29 B LA 2 25 R 4500
Fo FEELPRE R TAE B F A RN Y
PEBE S A R R AR A G R E e RS AT
(11282 AT T I SV S U B S G
25 PK672.PHEWC.B7-2F1 7117 HBLE 13
V4 4: 253

P4 672 5 PH6we & 7-2 F1 7117 OB A 15400
FLE 4N AR R P B FLA 1 N 2 PHO6we |

g 672 5 7-2F 7117, #—2E50 1 lLAEGX 41~ H
ZRMPEIRECA 1T LIE 5 7117 R, PR 672
FeiE— LA RN A B LT, P R A
AR R AR s MR PR IR DT T, 38 e TR R T
Ty i, FEACER O (A AR EI R )30 , i AR &R
BIEINA R T A28 4 A 06 A AR PG Y K,
AR TR MR, KRR eT2 L T
PH6we Fl 5 7-2 A 8, BB 117 X E 722 R
AN 7117 K, LR G MRR M RBCR B, W3

51254 PHOwe HLEL, PEAR 672 P2 L& T
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HIMZFEA S 7-2 [LES, Pidk 672 77wl & 134

R FRTF G ) 7-2 R (8 S 2L 2 L KA KU
B, VAR 672 kR BL A IR T B 7-2, A R A
&P s B R A P ST B 72,7117,
ReTET AL A RO A, BB R IE54

F®7 BEKR6725PH6WC & 7-2F01 7117 B & IR LL &
Table 7 Combining ability compare of Xinong672 with Ph6we, Chang7-2 and 7117

PH6wc PiA 672 Xinong672 Ei7-2  Chang7-2 7117
| LT 1 1
| il l l
1 oK 1 T
1 sk 1 t
1 BT 1 t
1 AR 1 !
1 kR ! t
! I i L t t
| B 1 1
1 A l t
| TORIE | |

TE: T RIAPEAK 672X FIR P BZE R LA ETFs | R

Note: T indicated Xinong672 was higher than Ph6we, Chang7-2 and 7117; | indicated that was lower than Ph6we, Chang7-2 and 7117.
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HVTR 6722 5 A B w98 4 & V4 & 233
(VG4 672xPHSAD), 2017 4 E 1 i3 Bl VG 2 & 9 i
o LAE 20124 BRVE 2 EKR B MIUMEA 24 £ 55
Y S A5 R 2013 4EPPU 4 TR AR PMEA 24
Z AR B AE A 2015 AEBEPE A KB A EMEL

48 2 S B S R A 2015 AR R A AR RmlL £
SR B 2016 AEBEPTA £ KB FhUMEL 4
B % SR MR G I 2016 4EBE P 4 K h B E oK
X 55 XQ608 41 /= 45 K, it i R Won , A
PO A% 672 2 5 41 Bc 1) 8T 4 & v A 212 7 4 158
P4 4157, FLIRBHB R 958 - 2134 7 2.8% ~ 11.7% .
B4 335 77 0.2% ~ 1.4% , ZHNBETE A £k
XI5 (% 8)
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Table 8  Yield compare of the hybrids which by Xinong672 with check variety

FEERAR (%)
SRR At o RIAE [ RIS B Over check variety
Name Combination Year Experiment e A 958 e T 335
Zhengdan 958 Xianyu 335
Ph 233 672-305xPH5AD 2012 4F PRPTE TR TR AL 2.80 0.9
) AR L R IE 9 S 8 I 1K ' '
BEvE s ER B R MELL
212 2-326xH4 2013 4F . 14
i3 672-326xH48vs 0134 s e 7 i A 8.80
P4 4157 672-326xHBMS 20154 BPA SR R i R 11.70 0.2
) LB A 1M 12 1018 205 ’ ’
PaA 158 672-H3026xH48 2015 4F PRI A T RN 1.40
- VS —1. -
SR 22 N T 12 05,7 1 5 0
T4 158 672-H3026xH48 20164 PP KRR LA 5.04
- \C} N N N . -
225 E 11 5 81 3 )
PPy P B K X 10 45
P4 158 672-H3026xH48vs 20164 o 4.64 -
93 1 Yk
TTRGA Gohifil £ 15 % 5.4~20.3
P4 158 672-H3026xH48vs 20154F -

L5 5 A HE 1

3 ghigHihe

B 7-2 T K F 58 AR R 8 52 T oK D0l oA
H958 BYACA , A IE AR 51 958 ™ LA™ &
YOI, G Gl A FRE A TOK XM, 2R
FRHIE L — 5% AR T HATFRE FOKF P
Ko B 7-2 A RBLE 1 PUEsR i
5 I R, BB R E A AR R R P A
A REWANERIFRFT A 2R, 23 A LA F R
Felnlel Rpdm it 522 5. 20 24K, HN LT
ZH LT 7-2 55 T AN sl i T
BRAE  HIRN, FN BT X E ML % E
KEMAEIZEER T2 A IRE “RAEAKE

25, ANBUREMR BRI s , i e , i 358 K
Tl 1R T A IR I R TG 5E .
AW, I PHOWe B R & 7-2 B V4 672
S5HE 7-2xi% 117 F UK 7117, F1E 7-2 M o, H
FPERLE T o EMRECS 1A T BERT RS
PRRWATR] T ek B, VIR B T ARG T
ANEARRTHE R R B 728 B MR A B F H R,
Pik 672 A R T LA 571175 7-2
(1) 7= f S R EC A 1 40T B B, JF FOK ™
P PR A 2R A A A B B MR R A R
B, e B M R T A AR B SR A R 2
5 HACRIET N B3R, B CRFMR A3
AVEE MR A, FOR672MEFIEM T R
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