E Kk Bl 222025 ,33(3):19~ 25,32 Journal of Maize Sciences

XEHS: 1005-0906(2025)03-0019-07 DOLI: 10.13597/j.cnki.maize.science.20250303

FARZEIERERIRKLE
B 32 #HWIEIRBI AT 5T

ERME, HIITR, X FA,H FLRET,EFA,
T E.F K ok

PHRA R BEAL T8 TR BRI S S0 % LT KU 118109)

B OE. iR RLEFRECS F1 RN S B AR R A B DUR R LT R A 28 R T 34
(DH34) M Z 44, DU R R LT H st 15 5o H HA MR AN R NSS H 58 2 M HEA, M4k [F1 5816 R 75 2, g
FERHVE R, 20 RIS RE , QIRIFRE B 1R AR Sl SR = SRk B Se Mtk
L5 14 RFR I TRAIMHR 22 52004, RIURIHE R SS A 28 SR AVE I g6 i, I 11 38 e K 5 AR — MR T 45 0 PR IR L &
1 XSS E Ty TR A AN KR TBLA T 0T 25538, B R 2 DH-5 . DH-7 1 DH-9 5 & PR3
PSR R o B 22 5, HE AL R IR R R R K 2 R SR A R 0N, AR IR
TR i [ AT SEA T AL AISCEK . S8 IS 2 I, I SR A P 2R ik vl LA S R KR T LIS R R A 2l

KA FOKIRARLLE 5 ISCHE R s TR R s HLSCPER s i & )

hESZEE. S513.035 SCHERERIRAD: A

Improving Mechanical Harvesting Traits of the Lvda Red Cob(LRC)

Inbred Line Using Backcross—Cycle Selection
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Abstract: The Lvda Red Cob(LRC) inbred line exhibits high combining ability, but some traits are unsuitable
for mechanized harvesting. According to the circular breeding strategy, the LRC inbred line Danhuang 34(DH34)
was used as the recipient, and Non—Stiff Stalk(NSS) inbred lines with complementary traits and distant genetic back-
grounds were selected as donors. Based on the backcross—cycle breeding strategy, a basic selection population was
constructed, and 11 elite inbred lines were developed through pedigree selection. Phenotypic differences in 14 traits
were analyzed, including agronomic traits, yield, panicle traits, and traits related to mechanical harvesting, and us-
ing excellent pioneer maternal inbred lines as test species, the GCA and SCA of backcrossed improved offspring
were determined, and the natural seed dehydration rate of their hybrid combination F1 was analyzed for combining
ability. The results showed that DH-5, DH-7, and DH-9 exhibited excellent comprehensive traits, with significant
or extremely significant differences. Key mechanical harvesting traits such as grain damage rate, grain moisture con-
tent, and lodging rate were significantly reduced, while also having high grain yield. This study indicates that the
backcross cycle selection method can improve the mechanical harvesting traits of maize germplasm.
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Table 1 ~ Characteristics of donor and recipient materials
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Name Advantage Disadvantage

DH34 BCG e BUmpELr pRE s i AU R K 1S

PH4CV RS PAL I RY N i/ S/ NN o PUE) 2 SRR BER

PHBIM R PR BUIHEBE, BT 7R AR

PHIIVR PIULE P BB T T R

PHI2RP BB B L SRR PUiE—fik

x2 BEIMERMEIEIREKR
Table 2 Name and source of recycled materials

% PR * & K k5
Name Source Name Source
DH34 P15 34 DH-6 PH11VR/DH34BC1
DH-1 PH4CV/DH34BC1 DH-7 PH11VR/DH34BC1
DH-2 PH4CV/DH34BC1 DH-8 PH11VR/DH34BC1
DH-3 PH4CV/DH34BC1 DH-9 PH12RP/DH34BC1
DH-4 PHBIM/DH34BC1 DH-10 PH12RP/DH34BC1
DH-5 PHB1M/DH34BC1 DH-11 PH12RP/DH34BC1
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Table 3 Analysis of variance of characters in DH34 and backcross improved lines

BRAHE AME s Wow K TR
Source of DF Leaf angle Plant height Ear height Ear length Ear diameter Ear rows Kernels
variation per row
X 4[] 2 0.892 2.023 0.527 0.561 2.315 0.384 1.744
EpE | 11 5.620%: 7.521%:* 2.991 % 8.214%* 7.810%* 3.495%* 5.731%*
7 S TRLE [UZiES TR i (TN = B WORm ke R
Source of ~ 100-kernel ~ Damage rate Yield Bract length FKE KMC at Lodging
variation weight KMC at maturity harvest rate
X4 i) 2.301 0.347 9.223 0.288 1.045 2422 2.375
ERE ] 9.219%:* 5.384%: 20.762%: 2.290%* 6.470%: 7.461%* 8.292%

1 ¥ 3R 0.05 7K F-(P<0.05) [ 22 53 3 5 #+38R 0.01 KF-(P<0.01) F 25 5 2 . R3],
Note: *, significant difference at the 0.05 level(P<0.05); **, significant difference at the 0.01 level(P<0.01). The same below.

212 BMIREFomr

H R 4] 0L, 71 34 5 R R 4R 22
ST YRR K22 5, Hh , DH-3 . DH-7
MDH-9 MRk 22 Fe e K. DH-34 5AMEIR 2 Fak i
FKT, BN 35.71% , 8 ikt B KT M
RN 57.14% s M ims FEOT =7 ERR R et
e AR BREET AKCRR FNCIR B K o o b
REA, e £y CEORLER O REA T A TREEORD TR
Fed i E RN, DH-7 A SR 22 5k
WEIK, BTN 35.71% , T A kW i #7KF M
835500 50.00% 5 e A @ EVRR BB A
e A B2 K SR R 7K e dl 3 B d
EREAR, e f A R R A TREEORD R
i e RN, DH-9 A7 3R E Rk B
KO, B350 35.71%, 11 A4 B 35 K7 1 3
BN T8.57% ;s Mves EAL G IR R PR A
o AR PR SEET AKCE FDCIR 5 K e i b
REAR

22 BENSH
221 BANFTENH

FFE 34 KHM R R AT 4L A B2 s A 451k
ARIT 2250 M KW (3 5), X 4L a] 45 MR 25 S48 oA 3k B
KT A AR TR AN, 408 0 2 el
KV, R ESAEAE . S5 R ok B R AE 3k
fi K ML RS TR ATRIB B R TR
AL R ER 2R A GCA FISCA 43k B K, A
W GCA K /K-, A B K B AR
KRB SCA 35 8 3K, BRE AT b4 T — B L 5 F15K
BT o R AN GCA 2 R AN B 2%, AL E
SCA AR, o E2 5, Ho RN 2, AN
HATE—2 T,
222 —fEELA T AT ROE 4T

Hi %% 6 A] W, , DH-3 . DH-7 Fl DH-9 2} B % (145
HHERFEI R, MR EIRE , SCABLA 1,
Horpr R A B R F K i GRS K i GCA
ey Rty A IR ey TR € i S s P U



22 £ ok B 33%
x4 AHEHMEHEZYRRANERESR
Table 4  The difference of characters between DH34 and backcross improved lines
A AR et B w REA = K i FEATHL FrRi g k)
Source of ) (cm) (cm) (cm) (cm) (17) Kernels
variation Leaf angle Plant height Ear height Ear length Ear diameter Ear rows per row
DH34 20.32 208.03 122.54 14.65 3.46 18.21 24.55
DH-1 30.40%* 193.23% 94.55% 14.88 3.45% 18.03 33.43%
DH-2 42.92%* 200.55 105.21 15.45 3.75 17.93 30.01%*
DH-3 23.42% 189.30% 87.20% 14.06 4,177 20.20% 32.49%
DH-4 30.30%* 235.21%* 143.54%% 16.37* 343 19.22% 27.74
DH-5 27.34% 227.35% 150.75%* 15.99% 424k 20.00%* 26.55
DH-6 40.32%* 178.38%* 80.34% 13.67 3.67 17.90 30.42%
DH-7 38.4]%* 195.51%* 92.03* 14.29 4.04# 18.83 33.45%
DH-8 42.31%* 206.65 115.03 15.03 3.67 20.05%* 28.34%
DH-9 39.297%* 176.51%%* 89.907%* 17.34%* 3.99% 18.73% 35.21 %
DH-10 35.23% 198.32 109.41 16.93%* 3.33 18.00 28.31%
DH-11 42 42%* 180.29%* 80.05%* 17.03%:* 3.67 18.32 30.49%
A S R (g) bt TR (SRS A PR the/RinY [EIINES
Source of 100-kernel (%) (kg/hm?) (cm) KR (%) KR (%) (%)
variation weight Damage rate Yield Bract length ~ KMC at maturity KMC at harvest Lodging rate
DH34 25.38 8.70 4360.51 26.31 35.89 3241 10.31
DH-1 26.22 5.2 7678.84% 20.42% 30.44% 27.31% 15.85%
DH-2 27.02% 4.53%% 6670.00% 22.05% 32.32 25.59%: 20.31 %
DH-3 28.83* 3.45%% 14457 .23 % 20.38% 29.30%* 25.56% 8.31%*
DH-4 27.32% 4.23%% 6128.06* 25.24 32.44% 30.21 8.34%
DH-5 28.39% 5.03%* 5044.19 26.42 33.02 27.38% 7.31%%
DH-6 30.22%* 6.48% 6386.53* 25.52% 27.31%* 27.39% 10.31
DH-7 28.33% 4.37%% 14007.00%* 21.34%x* 30.32% 26.31%* 5.92%
DH-8 26.31 7.31% 14824.08** 24.50% 32.41% 26.67* 11.35
DH-9 29.22% 6.20%* 22177.75% 22.36%* 29.07%* 25.45%* 1,140
DH-10 26.31 5.23% 8987.85°%:* 21.30%* 30.50% 26.34%* 6.45%*
DH-11 25.33 5.49% 6670.00% 23.41% 31.04%* 27.84% 4245
x5 BENFEHH(FE)
Table 5 Variance analysis of combining ability
S SRR H A e ff 7= A K T OH TATHL ATk
Source of DF Leaf angle  Plant height Ear height Ear length Ear diameter Ear rows Kernels
variation per row
X2H 2 2.31 1.31 2.13 3.31 6.22 3.41 3.31
HE 35 5.65%% 2.01 3.81% 20.31%* 13.27%%* —3.02%* 8.2
GCA 11 15.50%* 0.98 1.97 18.04# 10.897% —8.21%%* 6.30%*
SCA 11 8397 9.2 2.05 9.88% 182.30%* —4.2]%* 7.56%
AR S AR JEg AL EIES TR A ARG K RN KR iR
Source of 100-kernel ~ Damage rate Yield Bract length KMC at KMC at Lodging rate
variation weight maturity harvest
X4 1.03 7.11 0.38 123 1.89 0.69 2.31
HAE 8.31%* 3.4 30.25%x* —3.23% 8.66%* 16.527% 4375
GCA 4.21% .23 12.88% —5.65%* 6.92% 6.89% 8.29%
SCA 6.04%* 0.317% 3.82% —9.3] % 4.20% 4.08* 5.62%%
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Table 6 GCA effects of 3 main traits in DH34 and improved lines

SR - £ S i FEATHR TR JER iGN
Source of variation Leaf angle Ear length Ear diameter Ear rows Kernels per row 100-kernel weight
DH34 0.89 1.25 5.42 6.35 2.50 5.51
DH-1 3.49 2.40 -0.52 -0.35 6.52 3.51
DH-2 1.03 3.42 -2.53 2.50 5.35 2.53
DH-3 4.56 5.31 5.28 4.52 7.45 3.05
DH-4 -2.31 -0.44 -2.42 6.03 2.52 0.88
DH-5 1.03 0.90 2.53 2.55 6.63 0.51
DH-6 3.23 3.53 6.52 3.52 3.50 5.39
DH-7 1.02 7.40 8.20 5.92 7.52 9.52
DH-8 9.33 7.50 6.52 6.03 5.69 0.51
DH-9 1.08 6.32 20.42 6.35 5.62 5.95
DH-10 0.34 4.69 9.40 -0.45 0.77 5.30
DH-11 2.31 8.30 14.35 -5.25 5.52 12.52
A5t e FHR @i EEMAAKE  WEAKR
Source of variation Damage rate Yield Bract length KMC at maturity KMC at harvest Lodging rate
DH34 20.42 3.08 4.50 4.65 10.33 5.32
DH-1 10.52 6.42 -2.41 -1.24 8.31 8.51
DH-2 16.30 5.44 -2.40 -0.41 7.31 12.52
DH-3 5.23 8.10 -0.31 -3.04 -2.31 0.41
DH-4 -0.42 3.41 0.89 -1.31 6.23 4.21
DH-5 5.03 -3.23 -4.52 -5.31 -5.23 5.50
DH-6 5.32 6.32 0.94 -2.31 4.32 8.52
DH-7 242 12.34 -0.21 -6.89 -4.31 1.03
DH-8 13.50 8.31 0.12 0.34 4.23 5.30
DH-9 2.55 10.88 -3.45 -5.10 -4.88 0.31
DH-10 4.00 4.24 -2.41 3.21 4.13 4.21
DH-11 5.32 -2.31 -0.59 1.35 3.21 9.08
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Table 7 SCA effects of 3 main traits in DH34 and improved lines
8 SRR MRS R B BRHL BT AR BRI BEBUR R BIME SRR WORE EIRR
Source of Leaf  Plant  Ear  Ear Ear Kernels 100~  Damage F=#&  Bract FKE KiE Lodging
variation angle  height length diameter rows  perrow kernel rate Yield length KMCat KMCat rate
weight maturity  harvest
DH34xPH6WC 3.36 335 831 5.28 7.31 4.34 9.30 941  13.52 9.52 10.87 11.29  10.88
DH34xPH2GAA 0.57 043 1250 0.34 4.56 6.56 5.42 11.40 6.23 8.63 13.41 1431 17.31
DH34xPHIDP2  -1.02 098 12.08 343 7.31 9.03 6.42 13.42 9.40 6.29 9.93 12.40 8.39
DH-1xPH6WC 247 698 9.13 745 422 5.21 5.35 6.96 9.42 3.32 4.31 5.63 1031
DH-1xXPH2GAA 4.21 342 331 3.11 2.31 2.31 4.32 5.44 3.42 0.31 7.42 6.42 6.31
DH-1xPH1DP2 3.44 293 332 245 1.34 1.85 1.83 5.21 4.21 3.22 6.14 5.23 7.32
DH-2xPH6WC 1.30 849 652 741 3.41 3.45 3.21 4.31 10.36 2.31 7.34 7.92 1.23
DH-2xPH2GAA 3.45 8.05 041 3.02  -0.31 1.22 5.33 5.34 6.31 3.63 10.99 6.70  -0.34
DH-2xPH1DP2 222 749 553 204 1.20 0.92 1.31 6.31 4.31 245 7.23 3.49 0.88
DH-3xPH6WC 3.41 141 1234 1092 531 14.24 3.24 0.31 16.23 0.31 0.82 342 -0.55
DH-3XPH2GAA 4.31 0.73 9.31 8.52 3.23 8.82 4.21 1.31 11.23 -0.41 0.24 -1.31 -1.21
DH-3xPH1DP2 2.22 1.20 1034 11.34 1.35 1031 6.13 205 1578 0.31 -1.21 -231  -0.38
DH-4xPH6WC 4.04 8.40 10.31 7.85 5.55 3.41 0.34 456 1231 0.42 -2.04 9.20 0.31
DH-4xPH2GAA 255 1384 567 10.31 7.78 6.32 1.35 3.20 3.03 0.31 -0.13 3.30 2.31
DH-4xPH1DP2 294 1552 585 1341 9.05 5.08 0.47 1.92 1.32 3.21 -4.39 1.03 0.41
DH-5XPH6WC 1.20 7.31 6.41 8.33 1031 8.31 3.32 6.37 7.74 6.32 6.37 5.89 5.21
DH-5XPH2GAA 0.98 6.24 424 544 4.49 3.41 5.58 4.27 6.41 7.28 6.41 7.41 3.41
DH-5xXPH1DP2 1.23 8.31 642 342 4.56 2.35 6.85 6.32 243 6.31 7.89 8.39 3.49
DH-6XPH6WC 223 1034 631 7.41 8.34 4.21 3.31 10.31 8.38 7.37 8.31 7.44 3.34
DH-6XPH2GAA 2.41 228 239 2389 1.49 224 421 9.49 5.31 6.38 10.30 8.47 7.39
DH-6xXPH1DP2 1.39 6.31 193 328 2.09 0.89 2.38 631  -3.49 6.36 7.34 9.09 5.28
DH-7xPH6WC 0.34 2.14 1345 539 8.78 9.01 4.32 .12 17.37 -0.31 2.31 1.02 1.27
DH-7xPH2GAA 1.20 222 992 748 6.49  10.31 5.53 201 1335 221 1.02 0.38 2.03
DH-7xPH1DP2 2.39 239 1020  8.39 5.88 8.38 7.37 039 1424 -094 2.31 0.54 2.23
DH-8xPH6WC 3.21 583  9.02  7.66 8.87 5.37 5.99 9.21 8.89 7.48 8.49 10.31 9.89
DH-8XPH2GAA 2.30 402 707  6.62 3.04 384 449 7.46 8.02 9.21 7.42 8.42 5.30
DH-8xPH1DP2 3.03 387 824 048 1.30 4.39 3.29 6.42 5.59 248 6.53 6.06 7.31
DH-9xPH6WC 2.29 738  9.03 850 7.42 9.36 6.47 234 1528 =345 2.44 3.41 1.23
DH-9xXPH2GAA 3.41 1.88 849 638 7.16 6.38 7.49 1.29 1320 -042 3.29 2.38 248
DH-9xPH1DP2 0.47 2.31 636  5.40 8.82 6.20 5.68 043 1739 -1.42 4.21 1.03 2.55
DH-10xPH6WC 1.24 337 639 579 7.87 8.38 5.29 8.39 739  -0.38 10.46 7.31 3.28
DH-10xPH2GAA  3.48 239 648 638 5.30 5.52 2.38 8.47 5.37 6.49 8.49 7.58 5.59
DH-10xPH1DP2 5.64 4.28 5.39 4.34 5.12 4.24 2.49 10.24 5.38 2.49 7.43 6.99 7.43
DH-11xPH6WC 3.37 539 348 648 7.38 5.38 5.40 7.41 7.42 7.39 16.40 8.48 8.49
DH-11XPH2GAA  2.74 340 424 332 4.02 6.26 1.39 10.47 4.22 0.43 8.06 6.48 9.44
DH-11xPH1DP2 1.78 528 214 428 6.30 3.34 2.32 6.48 2.53 0.32 3.48 5.57 8.28
®8 AR TFHEARMAKEER
Table 8 Natural dehydration rate of hybrid combination grains %
FAlES MEEF Tester B £ WYEF Tester
Tested line PH6WC PH2GAA PHIDP2 Tested line PHO6WC PH2GAA PHIDP2
DH34 0.45 0.52 0.47 DH-6 0.50 0.54 0.50
DH-1 0.57 0.54 0.49 DH-7 0.64 0.697 0.65%
DH-2 0.53 0.58* 0.57* DH-8 0.49 0.57* 0.63%
DH-3 0.65%* 0.68%* 0.73%: DH-9 0.707% 0.707% 0.697%
DH-4 0.53 0.64 0.61%* DH-10 0.55 0.58% 0.54
DH-5 0.52 0.60%* 0.53 DH-11 0.60%* 0.62* 0.53
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