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Abstract: Maize inbred line 698—3 and its improved lines were selected as research materials, the character
differences between inbred 6983 and its improved lines were comparatively studied through morphological data; in
order to understand genetic improvement effect and breeding potential, heterosis and combining ability of yield were
analyzed. The main achievements were as follows: the analytical results of phenotypic characters showed that, im-
proved lines have various degrees of variation in silking stage, plant height, main economic traits and yield com-
pared with the original maize inbred line 698-3. The improved line K336 have the most difference of phenotypic
characters, and its 13 characters reach a significant difference in comparison with the 698-3. In contrast, improved
lines SP698-3-17, SP698-3-11 are all the least difference of phenotypic characters. Positive GCA effect value of
yield was in the sequence of K336, K389 and 698-3GT42, the most of improved line combinations in SCA of yield
had no significant difference in comparison with the CK.Most of combinations” unification heterosis reach at 5% sig-
nificant negative level in comparison with Chuandan418, and only the 205-11xK336 reach at 5% positive signifi-
cant level, with the value of 12.27%, the corresponding heterosis of the most of 36 improved line’s combinations are
positive value in comparison with corresponding 698-3 combination, among them, seven combinations reach at 1%
or 5% significant positive level. In summary, the main economic characters and yield and their yield GCA of im-
proved lines K336 and K389 have a better improvement, some of their combinations” yield SCA, and yield heterosis
all have a better performance, they could be used as ideal parents in high yield breeding.
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Table 1 The name and origin of maize inbred lines

2 5 AR kR HEFP AL

Group Name Origin Providing department

B8R K169 AP 12557 3163 PR FIELTAE I E AL R EAEA A
205-11 AN 23S YT865F2%FF 205 A el B B E AT 8 BT
288 (330x187-1)x 84 i fl B 2= BEVE T it
Jh96C-2 (4 ¥ 96Cx48-2)x 4 H 96C)x4x T 96C. u A gl B BEE T 5T BT

RIS 698-3(CK) A5 25 T 78698 1A gl B 2= BEVE YT it
K318 U2 gl B2 B MCOH FE(AR U AR RAELT AL ARAT BRTTAT A H)
K389 1128 Al B2 g MCOH #E(AR VU RIELT AW AR A FR BT A )
698-3GT42 (698-3xGT42)x698-3 PO AR K IELTAE AL BRITAEA F
SP698-3-17 698-3 Ml KiFAE 1 5 U AR RIELTAE Y ARAT BRI A
SP698-3-6 698-3 il KiF57ETE 5 VU AR FIELTAE Y ARA R EAEA A
SP698-3-11 698-3 Ml KiFAE1E 5 VU1 AR K IELLAE P ARAT R BEAE A )
698-3GT1109 (698-3xGT1109)x698-3 DU IAR KA LT A 4 AR BRBEAT A )
698-3R 698-3 £y LI IE R U1 AR K IELLAE P ARAT R SEAE A
K336 148 Al Br2=BE MCOH FEAR VU RAELT A AR A FR BT A )

T :CT 2RI T F K CLEA IR A KL ZR ;s MCOH & LA 698-3 2 = it (%15 S EIA

Note: GT lines were derived from the line of corn G syntheticsXTeosinte; MCOH was a population of the main genetic background of maize inbred

line 698-3.
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Table 2 Analysis of variance of 698=3 and improved lines for characters(F-value)

8 SR A HE i 22 ] B Tl TEREIC HERE S BET FeRK RN
Source of DF Days to Plant height Ear height Tassel length  Tassel branch Barren ear Ear length
variation silking number tip length

X 2 3.196 0.125 0.687 1.461 0.249 0.402 2.025

FI 225 9 40.729% 10.823% 2.681% 17.281% 35.871%% 38.921%% 31.119%+*
8 SR HHZ TR TEATHR TR L IARYN HRLE kR Rk
Source of DF Ear diameter Ear rows Kernels per row Kernel depth 100-kernel Kernel rate  Yield per plant
variation weight

X 4 2 0.305 1.623 0.229 1.288 1.033 0.767

F2E 5 9 33.304%% 37.330%* 21.911%* 4.297% 19.416%* 26.077%* 46.167+*

1+ FTRIE 5% K 5+ * FoRik 1% W K. NERF

Note: *Significant at the 0.05 level; ** significant at the 0.01 level. The same blow.
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Table 3 The difference of characters between 698-3 and its improved lines

SRS 224 = A HEREIC HERE ST B FTRK S
Inbred line Days to silking Plant height Ear height Tassel length Tassel branch Barren ear Ear length
number tip length

698-3(CK) 83.67 205.63 77.80 33.30 4.37 4.07 13.03
K318 79.33%* 220.90%* 78.30 36.407%* 15.80%* 0.71%* 13.72
K389 76.67%* 226.57%* 83.13 36.10%* 10.63%* 1.03%* 15.097%*
698-3GT42 77.67%* 223.23%%* 83.53 33.57 7.03%* 0.98%* 14.32%
SP698-3-17 82.67 197.40 73.50 29.63%* 4.30 2.1 1% 14.06
SP698-3-6 84.33 207.10 80.77 33.67 5.70 2.96%* 12.97
SP698-3-11 83.67 206.10 84.90% 30.77* 3.70 3.41% 13.74
698-3GT1109 83.67 200.07 84.13 35.47* 5.17 1.97%* 11.397%
698-3R 83.00 200.63 82.43 29.30%* 5.57 0.36%* 8.20%*
K336 76.00%* 215.07* 86.00* 31.43* 10.837%* 1.01%* 15.53%%
LSDogs 1.53 9.43 7.02 1.85 1.93 0.60 1.12
LSDoo 2.09 12.92 9.62 2.54 2.65 0.82 1.54
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FIZEHR i FEATHL AR AR JER A kR Bk
Inbred line Ear diameter Ear rows Kernels perrow  Kernel depth 100-kernel Kernel rate Yield per plant
weight

698-3(CK) 3.44 13.60 14.70 0.82 22.41 0.62 33.80
K318 4,047 13.87 22.93%: 0.98°* 29.75%* 0.85°% 94,527
K389 4,12 16.20%* 23.53%* 0.85 23.57 0.787 83.76%*
698-3GT42 4,97 18.00%* 26.17% 1.08%# 31.08% 0.817% 139.24%
SP698-3-17 3.66 13.97 20.31 % 0.84 22.46 0.697 56.00%*
SP698-3-6 3.73% 15.207%* 17.50 0.96* 2227 0.697% 57.12%*
SP698-3-11 3.75% 12.97 17.27 0.88 24.99% 0.62 42.56
698-3GT1109 4.68%* 17.937% 16.23 0.99%* 27.82%* 0.72%* T1.44%*
698-3R 3.56 11.33%* 12.33 0.81 29.70%* 0.64 50.20%*
K336 4207 14.20 25.70%* 0.94+ 28.03%* 0.807% 102.44%*
LSDoos 0.26 1.04 3.03 0.12 2.32 0.049 14.10
LSDyor 0.35 1.42 4.15 0.17 3.18 0.066 19.32
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Table 4 The GCA effect value for yield of 6983 and its improved lines

FIALH bk SEER BBk
Inbred line Yield per lant Inbred line Yield per lant
698-3(CK) -6.46 SP698-3-6 -1.24
K318 -3.21 SP698-3-11 1.75
K389 7.61%* 698-3GT1109 -3.92
698-3GT42 3.01* 698-3R -8.41
SP698-3-17 -4.27 K336 15,175

{‘f : LSD0s=9.40 H LSDon=12.47.
Note: LSDy05=9.40; LSDy01=12.47.

®5 AEBHTESCABMIE
Table 5 SCA effect for yield per plant of combination

I MR Tester

Tested line K169 205-11 288 Jho6C-2
698-3(CK) 1.57 -12.95 8.32 3.04
K318 7.63 433 -7.76 -421
K389 17.17 -5.00 8.39 -20.57*
698-3GT42 6.00 4.08 ~13.25% 3.17
SP698-3-17 -8.83 -11.97 4.07 16.71
SP698-3-6 -7.96 -8.61 524 11.32
SP698-3-11 -4.95 -5.56 9.46 1.03
698-3GT1109 ~12.33 14.57%% -0.65 -1.61
698-3R 8.11 7.39% -4.90 -10.61
K336 -6.45 13.68%% -8.95 1.70
LSDoos 18.81
LSDoor 24.94

2.3 FEEXEMEBSN

A e IR G LR 7 T = s =3 O L 1 N
Gi— XY TR 6, K6 nIH, 40N A T
o BA Rk P R AR IR AE 150.62 ~ 210.59 g, Hid, K169%
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2H A 1 38 BRR PR R TE 190 g DL B 4 A K169
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Yo HR A3 (E B K, 3K 29.78% , K 22 40 45 1 43 2 %
PeBAEAE 1.11% ~ 9.73% , FHA /DU & B 43 20 1R
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PEFIRIE [0] d 25 B 25 K-
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IR R, R EAE |y SR 3T AME A
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Table 6 Mean single plant yield, unification heterosis, and corresponding heterosis of all combinations

L RES 6 F$ Tester

Tested line K169 205-11 288 Jho6C-2

698-3(CK) 161.98 16233 182.74 18223

~15.25% ~16.87%* -3.85 0.21

0.00 0.00 0.00 0.00

K318 171.28 182.85 169.90 178.23

—12.12% -2.95 -10.27 -2.32

5.99 12.75% -6.94 -1.88

K389 191.64 184.35 196.88 172.70

1.66 -1.28 6.72 -4.58

19.05% 13.68% 8.04 -5.13

698-3GT42 175.87 188.83 170.62 191.83

-8.82 0.67 ~7.24 3.44

8.66 16.48% -6.62 5.31

SP698-3-17 153.77 165.50 180.67 198.10

—21.19% -10.77* -3.18 8.51

-4.95 1.90 -0.99 8.49

SP698-3-6 157.67 171.89 184.87 195.73

~17.19%* -5.24 -2.88 4.90

-2.62 5.97 111 747

SP698-3-11 163.67 177.93 192.08 188.43

-12.75% -5.94 -0.61 4.90

1.67 9.52 5.37 3.33

698-3GT1109 150.62 192.39 176.30 180.13

~20.01%* 3.09 ~10.86* -4.05

-6.31 18.58% -3.40 -0.88

698-3R 166.56 180.72 167.57 166.64
-10.63* -3.73 ~11.59% ~12.86%

335 11.29 -8.07 -8.16

K336 175.59 210.59 187.10 202.53

-6.7 12.27* -441 8.59
9.73 29,78 2.44 11.39%

g R HRALH LSDoos 10.45 LSDoor 13.84

Gy IS4 LSDoos 11.34 LSDoor 15.04

T A 2RSS B XL HRCT BB I ARYCR 24 bk ™ k() e — X IR L3 X IR 3(%) -

Note: The corresponding numbers from top to bottom of each combination are mean single plant yield(g) , unification heterosis and corresponding

heterosis respectively(%).
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KAZ RS NFED, SEWE S AT A%
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R R B P i GCA RN I 35 oA B 3 v T X
1R 698-3, BT 312k B 5 By G e 7 4 28 il
3.3 698-3URZENAEN

YEYI 22 B Fp TAE B2 56 420, 7E e i oK 2%
AT, BEEE S GCA HAMAE TR A RGE , [R] 1) ik
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T8 HL BB X5 R A e R MR AL TR A, 1E 2T 532 F
HETERS S K 76.8% , MTRTERS FK AR
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