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Utilization of Excellent Germplasm from
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Abstract: Used 10 F, hybrids and 18 parental inbred lines as the experimental materials, the improved effects

and heterosis of grain rate, 1 000—grain weight and yield per ear in maize were studied. The results showed that

1 000-grain weight and grain weight per ear of the improved lines by introducing PHOWC were significantly better

that of unimproved lines, and the increasing range was from 2.6% to 12.3%, from 4.4% to 9.5% respectively. The

rate of grain and grain weight per ear of the improved lines by introducing PH4CV were significantly better that of

unimproved lines, and the increasing range was very high from —0.3% to 12.0%, from 16.8% to 34.8% respectively.
The yield of new combination PHOWCXLia03250, Liao3358 XPH4CV and PH6WCXLia03258 was 12 731.5 kg/ha,
12 485.5 kg/ha and 12 396.3 kg/ha, which was higher significantly than Zhengdan958 respectively. Rate of grain
weight of all F, hybrids represented mid—parent heredity, 1 000—grain weight and grain weight per ear of all F, hy-

brids represented over dominance heredity.
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Table 1 ~ Experimental data and pedigree

RECR R K AR AR
Name of unimproved line Name of improved line
:7922 13379
C8605-2 13386
k137 13313
58 113358
#1598 113258
15011 13250
1L 6029 13260
£7-2 103272

ok dE

Inbred pedigree New combination
£k 7922xPH6W C T 3379xPH4CV
C8605-2xPH6WC i1 3386XPH4CV
L 137xPHOWC T 3313xPH4CV
HE 58XPHOWC i1 3358xPH4CV
F}598xPH4CV PH6WCxiL 3258
iT 5011xPH4CV PH6WCxXIL 3250
T 6029xPH4CV PH6W CxiL 3260
E 7-2xPHACV PH6WCXIL 3272
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I T 2012 AR 7R AL 748 4O 7 g 130l i
1o ISP, — 208 H A& R LR R
A SRR R H SR 0 — Xt BRI 28 em, 247X 5
T3 R AAEA A BRI 28 om, 41T IX, BEALIX 4115
T, ¥R 3 ER 47K 5 m, 1760 cm,
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P, XS BROEH(p)=(2 R 58 R PR (B —FH QRS e
ARAE) AR IEPEARAE X 100% o
1.3.3  ZeAP R Hat g1

AH X 5 2% 4 # (Relative Mid— parent heterosis,
RMPH):

RMPH=[F,—(P1+P2)/2}/[(P1+P2)/2]x100;

FHXT 15 SE A # (Relative Better—parent heterosis ,
RBPH):

RBPH=(F,—Pmax)/Pmaxx100;

AEXF 54558 (hp)F% Power 3 2T 45!

hp=[F,—(P1+P2)/2}/[(Pmax — Pmin)/2]

K P RN A S H AR A 1 P2 0K
XGEH ; Pmax K78 5 25 8 ; Pmin 2R IR . 535,
24-0.95<hp=<c0.95 B} AT 1 3£ 1545 5 - 1.05<hp<-0.5

N I S B8 AE 5 0.95<hp<<1.05 3T 55 25 38 1% 5 hp>
1.05 M IE [ 2 M3 s hp<—1.05 N 7 e 22 i3,
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12.3%F1 4.1% , A0t 25 7K1 5 ol R 32403386 19 T
K H N 338.9 ¢, 5 C8605-2 A1 LA N T 7.0% , ik i
FKFo A PHOWC I R FR I bk = AR i T
PR &, HP ek B &G0 3313 Uik 137 3551 9.5% , ik
W B K, S A PHOWC B B & 1 IR 5ok
MR RA L, B R R AT 3379 [FRARAN , HiAx i) 43
N AEAR 2 . PHOWC 78 Bk [ TR 51 A2 g el
SRR DT TSR B .
212 FANPHACVHIA R B A =2 Mk £ 7
P

M3 LLE H, A H 38 & PHACV REfE il
175011 ,37 6029 .} 598 I 7-2 () BAFHA & I ik 334
hn, B R £ 323250 .38 3272 L 3258 () BAFEK;
A3 914 133.6,118.0,129.3 g, FLAH I K Bl B 2 34 i
T 34.8% .21.4% 1 16.8% , ik B F K MR &R
1L 3260 Y SR AL 6029 84 H1 T 19.3% , ik L%



61 A « SEEL SRR R K T R P A TS 3

Ko A PHACV MR R TR 5 oR M B R AH
LA A e m , MR RIL 2 LB 7-280n T
5.7% 35 BRI FAPHACV (PR B A& MY kR
SRR R, BRIT 3272 IR A1 , oA iy 4 d b
i, Horbel B R AT 3258 51 598 A EL R T 10.4%,

AR K, B R £ AL 3250 FTAL 3260 435 He il
5011 FlT 6029 #4111 12.0% .9.4% , ik & Z K-
PHACV 7E 2 15 B fUkr & A1 H AR AR MR Tl &UR
A

#2 SAPHOWCHRAFZFEMRERURRHLLE

Table 2 Comparison of the yield characters between the improved lines induced PH6WC and unimproved lines

T-Ri T ()

AR (g) HFFE(%)

EELES 1 000—grain weight Grain weight per ear Rate of grain weight
Improved line
X d p(%) X d p(%) X d p
13358 355.1 8.9 2.6 125 10.0 8.0 81.2 1.2 1.0
L3313 331.6 13.0%% 4.1 123 10.7%% 9.5 77.0 1.7 23
103386 338.9 21.4% 7.0 134 7.6 6.0 80.2 1.0 1.3
L3379 319.7 34.9%* 12.3 132 5.5 4.4 81.6 -0.5 -0.6

TE o PRI 5 d S PERAE 5 R 2 R AR A 2AE s p O R o3 0R e IIRAE 0.05.0.01 K F 253 3% . FaEI.

Note: x indicated the average value of trait; d, the difference between trait value and unimproved line; p, index exceeds advantage. * and ** indi-

cated ¢ test reached the levels of 5% and 1%, respectively. The same as the following tables.
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Table 3 Comparison of the yield characters between the improved lines induced PH4CV and unimproved lines

TR () T () HUEFR (%)
MR AR 1 000-grain weight Grain weight per ear Rate of grain weight
Improved line
X d p(%) X d p(%) X d p
143250 283.4 9.5 35 133.6 34 5% 34.8 83.3 8.9% 12.0
13260 295.4 5.3 1.8 132.5 21.4% 19.3 84.0 7.2% 9.4
103258 286.8 16.1 59 129.3 18.6%* 16.8 84.0 7.9%% 10.4
103272 273.1 14.8% 5.7 118.0 20.8%%* 214 87.8 -0.3 -0.3
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Table 4  Variance analysis of the combination yield

s 3 5 e ¥ oy Fia PIE
Source of variance SS DF MS F —value P-value
Hq A 76.8357 9 8.5373 8.673 0.009 1
W% 17.7190 18 0.984 4
AR5 98.4323 29

12 5 AR, ZHA A - P17 AR IR TE 10 166.7 ~
12 731.5 kg/hm® , AN [RI 245 [] 7 o 22 S8 I 5 i I
FKF USRI A G MRS 25 . XK
76 E 335(CK 1) 2 774 12 085.2 kg/hm?, JE55 447 5
Xf BEORS B 958(CK2) F- 17 £ 11 342.6 kg/hm’, J& 26
61 . Hrel A PHOWCXIT 3250, i1 3358 xPH4CV Fil

PHO6WCX 11 3258 j= 1 43 Il 4 12 731.5.12 481.5 Al
12 396.3 kg/hm?, F 56T 335 1677 2.6% LA I, Kk ik
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Table 5 Combinations yield and comparison with CK respectively

- - 2R
4 & 77 dit(kg/hm?) 596E 335 M1 (%) SR EA.958 AH 11 (%) o
Significance
Combination Yield Compared with Xianyu335  Compared with Zhengdan958
5% 1%
PH6WCxiL 3250 12731.5 53 12.2 a A
10 3358xPH4CV 12481.5 33 10.0 a AB
PH6WCxil 3258 12396.3 2.6 9.3 a AB
JEE 335 12 085.2 6.5 ab AB
PH6WCx1L 3260 11927.8 -1.3 5.2 ab AB
#1958 11 342.6 -6.1 b ABC
10 3379xPH4CV 112722 -6.7 -0.6 b BC
1L 3283XPH4CV 11 096.3 -8.2 2.2 be BC
10 3313xPH4CV 10222.2 -154 -9.9 c C
PH6WCxiL 3272 10 166.7 -15.9 -10.36 c C

222 ERELZFFHIREFLA ST
ARSI BT e S H (R 6) , 24384 B B HH R
R TR R L ROR Y R A Y B AL, B 10
AP IE AR LA R KRR FME . AT
L R 1Y AR S R B K (34.7% ~ 69.9%),

TR A AR S BE IR 2 (17.8% ~ 42.1%), KPR
75 SR e /N0.6% ~ 8.0%) . “F-IARHX 5 et
PRy B TR TR (45.7%) > T KL (17.0%) > FE %
(0.1%) , 15 W B ROk 5 A0 Ty o 6 B0 M O K 2
L
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Table 6  Heterosis analysis of the main yield characters of cross combinations

PR Z FAZME e Sl HRIH (%) RSE{E B (%)
Trait Parameter Combination Mean of parents RMPH Value of better—parent RBPH
(%) TEE 85.8 83.0 3.4 85.8 0.1
S ONEE 88.7 84.2 8.0 88.1 6.1
f/ME 81.1 81.6 0.6 83.3 -5.6
ThidH(g) FHIE 397.1 308.4 28.7 339.1 17.0
ISP 443.0 317.7 42.1 355.1 30.3
/M 358.0 297.9 17.8 319.7 6.5
TR TE (o) SR 192.9 128.7 50.0 1324 457
iGN ] 212.2 133.6 69.9 135.4 58.8
/M 169.4 111.3 34.7 125.4 26.8

R7T FARAGEEFEMHEROBEXIABIEH

Table 7 Index of relative heterosis of the main yield characters of combinations

P AR TR EEk: Voaiy
pr iy
Rate of grain weight 1000-grain weight Grain weight per plant
Hybrid combination

X hp X hp X hp
JeE 335 87.3 1.42 407 3.09 201.4 325
PH6WCxiL 3250 88.4 4.52 443 4.64 212.2 -
PH6WCxiL 3258 81.1 0.50 423 4.12 206.6 35.0
PH6WCxiL 3260 86.5 2.39 412 4.23 198.8 119.5
PH6WCxiL 3272 87.5 0.92 362 1.66 169.4 5.6
10 3283xPH4CV 86.1 1.00 369 1.96 184.9 22.2
1L 3313XPH4CV 81.3 0.05 358 1.95 170.4 13.6
iJ 3358XPH4CV 88.7 2.06 438 3.10 208.0 24.8
1L 3379xPH4CV 84.5 0.29 358 2.75 187.9 49.9
#5958 86.8 0.67 401 2.28 189.0 5.5




61 A « SEEL SRR R K T R P A TS 5

R TEERF N0 A PR TR A
BT F YA X S s 034 R TE{H (hp>0), B 24
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F 8 Nl B AR AT M R AR AR L o , 45
LT, PHOW C 7E 2 R T4 5 AR oo B el o S5k
R TSR A d, 2 B 2R 5 AR el A L Ty o R
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TE 2 e BB F R0 AR IR D7 TR D L R
10 3372 I AR 1L B 7-2 FR R4, KA R R 5K
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1 T Rt R 335 AR EA 958, 1T 1t — AL i 5 1 FH
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PHO6WCxiL 3258,
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