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Analysis on Introgression of Different Germplasm to
Improve the Two Maize Composite Populations
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Abstract: In order to further improve the efficiency of maize composite population, four synthetic
populations were crossed to four testers including Cpop.15, Cpop.16, W9706 and Sil44 adopting NCII genetic
design. The 16 crosses and one check hybrid Zhengdan958 were evaluated in Xinxiang of Henan province and
Jinan of Shandong province to analyze the effect of introgression of different germplasm into maize composite
population. The results showed an increase of grain yield in Cpop.15 and Cpop.16 after the introgression of
different germplasm. The synthetic population CP15-2 exhibited short silking date, low plant height, low moisture
at harvest and high grain yield, and good general combining ability ( GCA ) for day to silking and grain yield. The
cross CP15-2 x Cpop.15 showed better performance than the synthetic population Cpop.15 for day to silking, low
moisture at harvest and grain yield, and low specific combining ability ( SCA ) effect and heteosis. Therefore,
the synthetic population CP15-2 can be used as a new elite germplasm to improve the growth period, moisture at
harvest and yield of the composite population Cpop.15.
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FORA BT IB A AR C O IR T E oK E
Pl 7 R R BR[| 20 fiE4D 80 4E AR
Ak, H M B oK /N2 2R PO ( CIMMIYT,
Centro Internacional de Mejoramientode Maizy Trigo ) .
5 [ A5 [ G X 5 [ T By T By LY oK
ol ) R FH 26 R R rh [ R A TN R ALY
SRR I IE R R AR SRR A A
SE, PPN T XS Y S R R A RS T, O
T A ER IR RAEAR, 40 Pop43 | BSSS \BS13,
hLEs S P e 5 hsE T ST k-2
i MRS S e o N S ES P SR U (7 R Ul
G 4 i E N ZE S TP LA S CIMMYT 36
BN A= R R e L R S DR S S =
AREAR TR 15 AR RE 16, B PR RE 15 AR
E 16 A FFE UYL ARG J R B, & AR
223 ks O E SRR R RN S
I BT BT LASRAMEEAAR S AL SR A 2, DA

R1 ANEREEF 4 NI FE RIEHRK

J it 1 2 5 1% ) e R AR AT 5 S AR A 8, 2 v
PRI L PR e — o R0 sh A R ek K%
B RBEFE L 4 AR RO, LU R 1S
R 16 ot R IERBEIR 2 N EZAKL RN
Mg AR, R NC st & ASBe i el 16 A~ 5240
B T A I AR S S A SR S ) R A
PRI, BRSOk B P #E 15 RTPRE 16 T
[, A it — P SRR I A SRS 55
1 MREFE
1.1 iKgesr

4 AHRE 1S PR 16 BB AN BT, 427 2
A SS 2 BELE A Tl CP15-1,CP15-2, 2 > NSS 25 7
ZE4A b CP16-1 Fll CP16-2; 4 1) I 6 Fl 41 5 2 4~ &2
AR EE 15( Cpop.15 ) AR E 16 ( Cpop.16 ) M

2AFE AR 144 1 W9706, HAAK 22313544 15 W,
1, FE 958 XA,

Table 1 Pedigree of four composite populations and four testers used in this study

KL Material ZRIEH Y, Pedigree composition

CP15-1 1 10 4~ SS AR RS WYL G M 045 H446 , LH205 .3 H760, LM-16, LH195 , PHW51 .U 144 4

CP15-2 124> SS BEH R A MAYZE ST 035 DY 144, XN8147 Bk 7922 FK 58 . PHP55 ., 2FACC . LM-16 %

CP16-1 1 10 4~ NSS 258 H 22 R A MUY ZE G, f145 7106 . PHN11, LH213 .2 B37 7% 135228 5§

CP16-2 1 12> NSS BER [ 58 2B I Z5 A b, 4035 798-1, 4 344, CA14, WO706. 7 135228, E8501 904, PHN73 ., PHW79., J8606 45

i 15 Cpop.15
W HE 16 Cpop.16
P4 144 Si 144
W9706

ZRIEZ LR, JB T SS Jeht
(Mol7 x U8112) x Mol7,)&@ T NSS 25

1 BSSS.BS28 . H1%¢ 7 5 Popd3 FEAG I, Zont 5 545 BRI A Ve AS 2ok B, B T SS 248t
%% 6 5 . LAN  BSCB1.,BS29 fER A K, 20t 5 f 1l BRTR A eSS 2 Ao R AFEUR , J8 T NSS 255

1.2 HEREIET

2015 4F 12 H, 7E ¥ B = 0 mg 2 36 3, >R
NC I L3S B B3], LA 4 NI BeFh o BEAS, 4 425
A Fh ol A, BN HE R CPLS-1, CP15-2, CP16-1,
CP16-2 1 15 HFHE 16,14 144 F1 W9706 ) 4351
20 17, BC il 16 242584l & B4 A 4L 100
T WSOIR 5 BT 5 TR

2016 45 H, ¥ 16 N & 4 M5 A
2N AR L B 6] B B 958, 4% AN 78 4 X 4
M5, 3 WE A, 435 FiE T b LR B T
B AT 2 10 5L A LU AR A ARl Bl 2 B 5 e e
Hi, 2 NEERD 32 2 144, W9706 R FH 5E 2 BEHL
HEF, 3 RS AHAP R, B/ INXIBEE 2 17,17
4 m,{THE 0.6 m, % &k 60000 #k /hm*,  H 7]
Arih 22 9] Mk RO BRSOk R, AN TR
JE ENFEL R (I 14% SRR A= ),

1.3 HEFEITHH

% F SAS # 4 7 PROC GLM #11 Lsmeans &
FE XA PRIR AT G 5 22 034, TG4 PR B
GIEET RREE . KMl 2 BT NCIL it
A FH Falconer 45" "4 WY A ¥ — Bt it & 77 ( GCA,
general combining ability ) Fl 5§ 5k it 5 71 (SCA,
specific combining ability ) A0 . HALHL N« Yy=p+
mHf+(mx £) ey, HH, Yy, A TR AR
K ASWEIUAEL, p R ARSI, my 5 1 AN SRR,
£ RS §ANBREARZON, (mx £) A EAERON, ey AR
2, R MR/ B 3% 22800 (LSD, least significant
difference ) FLASTCA 13000 0 0 251 o 38 oA
#( Mid-parents heterosis ) FFAl 24 Fp AL 3, Ha 8B4
X K:100x [F-(PHP, )21/ (PAP,) /2, Ho B Ny
MIAZLH A e — PR BUE, A Py AR P, S HOW
R — PR BE, T RS J1 25 5 W n
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Table 2 The combined analysis of variance for the main traits

PEPFZMEL s By Ak, HAB TR R P B 5 3R .
VEIT 22X RIR BN B EMACF s S AER— B & 177
ZERPIR BN 5 22 5K 5 B AN, BT A YRR — ik
He & 1 5B AR T 22 X R IR B K5 S22 1Y)
5P RRRIRIC G N5 228 B 0 3 22 s BT A PR
RN PARSEL SRR (S0P SN2 NTE 3 EP =2 2 S Ul
RN TT RS B, R E I e, ik —
A B — SR BC & ) AR IR IE 45 1 200

A SR FIH 22 1) 73 Rl R K i Fr
Source Df Date to silking Plant height Ear height Moisture content at harvest Grain yield
FEH I Genotype 15 42.00” 11016.69" 6884.56" 395.43" 1299871.00"
#15% Environment 1 0.04 0.59 1915317 17.48 1046236.00"
H 4 Repetition 4 4.67 1042.22 971.41" 5.12 62841.68
FER x PRk 15 14.63 2595.79 1518.79 178.35 448001.22"
Genotype x Repetition

— G 71 GCA 3 17.59” 8572.60" 5884.79" 321.27" 482283.10”
— A TT x L 3 4.54 380.54 531.45 38.02 281301.80"
GCA x Environment

FRIRILE 71 SCA 9 21.83" 882.29 270.14 34.26 470528.20"
FRRBLA H1 x PhbE 9 8.38 947.89 679.89 97.17 163017.71
SCA x Environment

%% Error 60 1.03 138.42 77.19 8.91 9197.68

BRI T T AR FRTE 0.05 Fi10.01 KFEZERREE . TR

The data in the table is the mean square value, and ~ indicate significant differences at the 0.05 and 0.01 levels, respectively. The same as below

22 ARAEAMEEHRMESEREK

INBER A F R ZERKEE(ES), A F
CP15-2.CP16-1.CP16-2 122 R EH R T 2 M &
TR TE 15 AR BE 16, {5 H X BE 4B B 958 15 4 4
CEAPR R LU A BRI TR 15 FDPRE 16 %%, B
BEART A 15, (0 & T X B 5 9585 4 P25
PO ER B 2 7K EE 35 L R 16 G HEES B 958 41K,

R3 BEBREEHERNSERLER

CP15-1 Fl CP16-1 W 3K i 75 /K 2 bb o e 15 &, 1M
CP15-2 Fl CP16-2 Wit 4k i 35 7K & Lb R i 15 1% BR
CP16-2 b, HoAh 25 & A= 3 2 = T 2 A #EHA,
(AT X AR B 958, ek S5 P 15 Frp i 16
XFH 4 M, 3 4 25 A B CP15-1, CP15-2 Fll CP16-1
FEh 22 39) AR GRS B K RN i S A A
HA—E RS .

Table 3 Multiple comparison of the main traits among populations

WA K (% )

g Hhezdt (d) e (em) Tz 55 (em) . 774 (t/hm”)
. L . . Moisture content at L

Material Date to silking Plant height Ear height Grain yield

harvest

TP #E 16 Cpop.16 53.50a 277.50b 113.85¢ 33.69ab 10.82¢

W 15 Cpop.15 53.17ab 285.17a 114.58¢ 31.41b 10.23¢

CP15-1 52.50cb 275.88b 103.10b 32.73ab 12.63b

CP15-2 52.00cd 274.97b 102.93b 30.26¢b 13.65b

CP16-1 52.00cd 274.85b 102.77b 32.77ab 12.56b

CP16-2 51.50d 274.50b 99.15a 26.08¢c 10.26¢

H 5. 958 Zhengdan 958 51.33d 257.05¢ 107.55d 35.99a 16.88a

INEFERMRETE 0.05 K FEERBE . T

Lowercase letter indicates significant differences at the 0.05 levels. The same as below
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MEEGREAR PRS00 5 A 4 25 5 Fp
(K 4), il 22 30 24 Ll D 4 B AR v 15 4 4, Horp
CP15-2 x H1 B 15, CP16-2 x 1 #F 15 & ¥ i 3 1
225 [HAR LT X REFS R 958 bk iRy I —, Hirp
CP16-2 x H #£ 15, CP15-1 x W B 15 ¥k = 2k F
W B 15, CP15-2 x FP #f 15 A1 CP16-1 x H B 15 44
PR TR 1S, H T A 46 35 T 0 ROAS 5 958,

R4 HPEISREATHEFEERNSERR

T AT 20 BRI 25 K R 3 L R B 1S TR E KR
B 958 A%, (H AR A B K P LG - B B
FEm TS R X R 25 T, CP15-1
I CP16-2 T AHHE 15 Ji , 22 5 Bk = PR AR,
Ji K s b, 7= R T CP15-2 F CP16-1 A
BE 1S J5 , 220 KA P, 7= 1, (AR AR

Table 4 Multiple comparison of main traits between Cpop.15 and its crosses

LerpE . b St €/ R I R S AL o e
iz ) Hri - o PR
- (d) 15+ (%) om) 15+ (%)  FiE 15£(%) KE(%) 152 (%) (thm?) 15+ (%)
. Comparing Comparing (ecm)  Comparing Moisture Comparing . Comparing
Material Date to . Plant . K . . Grain i
. with . with Ear height with content at with . with
silking height yield
Cpop.15 Cpop.15 Cpop.15 harvest Cpop.15 Cpop.15
Hif#E 15 Cpop.15 53.17a \ 285.17ab \ 114.58ab \ 31.41a \ 10.23d \
CP15-1x 15 52.67ab  -0.94 277.98¢ -2.52 110.58b -3.49 29.49ab -6.11 16.20a 58.35
CP15-1 x Cpop.15
CP15-2x "PHE15 51.67b -2.82 289.87a 1.64 116.33a 1.52 30.96a -1.43 14.71ab ~ 43.79
CP15-2 x Cpop.15
CP16-1 x Hf£15 51.83ab  -2.52 288.53a 1.17 116.27a 1.47 29.99ab -4.52 15.93a 55.71
CP16-1 x Cpop.15
CP16-2x MHf15 51.67b -2.82 279.40bc  -2.02 111.33b -2.84 30.73a -2.16 12.98¢ 26.88
CP16-2 x Cpop.15
H 5 958 5133d =346 257.05¢ -9.86 107.55¢c  -6.13 35.99a 4.58 16.88a  65.00
Zhengdan 958

MEAEFERPRE 1600 FAINESME
(3 5), 22 L R e e P RE 16 42417, H CP15-
1 x B 16, CP15-2 x H1 i 16, CP16-2 x H1 #f 16 ik
FR TR 16, (A4 T XF AR 958, T A
MR R, H CP16-1 x HBE 16 B 3% & T RE 16,

T 415 MR S K B RAR T RE 16 Xt R,
HZEFRIKRFEEKFE. 4 MHEREES TP
HE 16, (H KT X5 A R 958, 25 F 43T, CP15-1,
CP15-2,CP16-1 1 CP16-2 S AHHE 16 )5, 2241
H iAKAR P, 7= (AR AR 5 o

RS HEI6REXATHSTERRKHSERR
Table 5 Multiple comparison of main traits between Cpop.16 and its crosses
i 7 i RN 7 [RRFiE
fi2 lgil(t ) P 16H:¢ l(%:o ) Ly léttil(g; ) Kgl?‘;) léil(gjy ) it lgi](ii )
ek () Comparing (em) Comparing (em) Comparing  Moisture ~ Comparing ( hon’) Comparing
Material Date to . Plant . Ear . . Grain ;
. with . with . with content at with . with
silking height height yield
Cpop.16 Cpop.16 Cpop.16 harvest Cpop.16 Cpop.16
*HHE 16 Cpop.16 53.50a \ 277.50b \ 113.85b \ 33.69a \ 10.81cd \
CP15-1x "FHE16  52.16cd  -2.18 281.41ab 1.40 110.58bc -2.87 32.39ab -3.85 13.68b 26.54
CP15-1 x Cpop.16
CP15-2x Ef16 52.33bed -1.86 280.16ab 0.95 116.33a 2.18 32.19ab -4.45 15.36a 42.09
CP15-2 x Cpop.16
CP16-1x HE16  53.16ab  -0.63 289.13a 4.19 116.27a 2.13 32.98ab -2.10 12.06bc 11.56
CP16-1 x Cpop.16
CP16-2x HE16  52.33bed  -2.18 279.40ab 0.68 111.33b 221 30.73ab -8.78 13.22b 22.29
CP16-2 x Cpop.16
HHL 958 51.33d -4.06 257.05c  -7.37 107.55¢ -5.53 35.99a 6.83 16.88a 35.96

Zhengdan958
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Table 6 General combining abilities of different materials for main traits in combined environments
Ak EiliEz4] s A WA 2 7K it s
Materials Date to silking Plant height Ear height Moisture content at harvest Grain yield
"PEE 15 Cpop.15 -0.27 0.71 7.85" -0.89 0.69"
"FEE 16 Cpop.16 0.27 -0.71 5.67" 0.89 -0.69"
W9706 0 3.32 -5.57 1.847 -1.27
DY 144 Sil44 -0.28 -16.19 557" -2.82 0.45
CP15-1 0.19 -3.54 0.39 -0.24 0.68
CP15-2 -0.23 1.78 0.79 0.39 0.77"
CP16-1 0.27 5.60° 3.85 0.30 -0.27
CP16-2 -0.23 -3.84 -3.58 -0.45 -1.17
LSD005 0.32 3.94 2.78 1.37 0.52
LSD001 0.46 5.71 3.97 1.99 0.74

24 AEEEMESERHENEFMREXR
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B (4 9 Sk 41.829% F139.82% ) 5 CP15-2 x H B
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Fig.1 Specific combining ability ( SCA ) affects and mid-parent heterosis between eight crosses for grain yield
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