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Current generation genetic effect of the kernel
moisture content in maize

CHEN Ming', CHEN Chen', LIU Chenxu', LI Wei', LI Jinlong', JIAO Yanyan', ZHANG Yao'?,
CHENG Dehe', LIU Wenxin', CHEN Shaojiang'”

(1. College of Agronomy and Biotechnology/National Maize Improvement Center, China Agricultural University, Beijing 100193, China;

2. Rice and Sorghum Institute, Sichuan Academy of Agricultural Sciences, Deyang 618000, China)

Abstract To study the paternal effect of maize kernel moisture, five hybrids and five inbred lines with low dehydration
rate were used as female parents, and five early-maturing inbred lines with good dehydration performance were used as
male parents. Pollinations were made between male and female parents, meanwhile, control groups were obtained by
self-pollinating of parental lines. Kernels derived from both crossing- and selfing-pollination was sampled at 52 days
after pollination (DAP, d). and then used for single-kernel moisture quantification. The result showed that the moisture
of kernels derived from hybrids X early-maturing male parents decreased by 3. 04 percentage point, and was
accompanied by 5.63% increase in single-kernel weight compared with the selfing kernels of female hybrids; Similarly,
the moisture of kernels derived from inbred lines X early-maturing male parents was reduced by 2.85 percentage point,
and was accompanied by 7. 18% increase in single-kernel weight compared with the selfing kernels of female inbred
lines. In conclusion, strong positive correlation of moisture exists between crossed kernels and selfing kernels of male
parents, and early-maturing male parents could reduce moisture of kernels when pollinating to female parents with low
dehydration rate. This research provides a reference to develop methods and germplasms suitable for kernel
mechanized harvesting of maize.
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Table 1 Moisture content of selfing and crossing kernels of hybrids %

EEFiN EEd LA Male Ty

Female Selfing 898 EH1892 UH306 CC13 CC15 Mean
H % Selfing 21.5541.14  24.914+0.84  22.5440.51  23.0940.52 23.214£0.47 23.06£0.70
ZD958 42.5841.24 37.7441.32% 36.06+1.68* 38.5941.66* 39.30=1.24% 37.8041.69% 37.90+1.52
XD20 39.2541.32 36.4341.38* 38.0442.28 % 38.34%2.00% 36.33+=1.60% 35.27+1.18* 36.88+1.69
ND678 39.3741.98 36.7441.60* 37.611.71* 36.2941.67* 36.00=1.69*% 37.5841.51% 36.84+1.64
ND616 42.1642,05 40.1241.59* 39.094+1.48 % 38.33+£1.81* 39,69+E1.63*% 39.2141.60* 39.29+1.62
ND5580 41.5641.75 37.2841.94% 39.44+1.61% 38.79+1.92* 38.61+E1.73*% 39.76+1.56%* 38.78+1.75
- Mean  40.9841.67 37.6641.57 38.0541.75 38.07%1.81  37.99+1.58 37.9241.51 37.94=+1.64

R EE R KR EH £ SD,
Note: Data shown are mean=SD.

of female parent. The same bellow.

* 7R A 2 G ARORFRE 5 7K 345 0 L BEAS 11 SRR 5 7K R 2 i 22 5 [ 3 (P<0. 05) . R 1Al

% signifies significant difference (P<C0. 05) between crossing kernels and corresponding selfing kernels

T2 RTHAXERHRTIHRENTE
Table 2 Dry weight of selfing and crossing kernels of hybrids g
B4 EES LA Male F 4
Female Selfing €898 EH1892 UH306 CC13 CC15 Mean
F % Selfing 0.18 0.21 0.23 0.21 0.21 0.21
ZD958 0.34 0.36 0. 36 0.31 0.35 0.35 0.35
XD20 0.30 0.32 0.31 0. 34 0.32 0.33 0.32
ND678 0.35 0. 37 0.36 0. 36 0.37 0.35 0. 36
ND616 0. 34 0. 37 0.37 0. 36 0.37 0.35 0. 36
ND5580 0.25 0.28 0.28 0. 29 0.26 0.26 0. 27
-3 Mean 0.32 0.34 0. 34 0.33 0.33 0.33 0.33

2.2 EAXMEATYHRFHEKERBHNTE
AR AE P 52 I A S8 R BB IR R RL S K R B

fHoh 37.94% £ 1. 64% , 5% [ 28 4 BEKFRL & 7K Z 1

R 3. 04 NAEAPEFE D, Hp.ZDI58 &k %
S 37.90% 4= 1. 52% , & % BA [ R 15 4. 68 S H 4
L XD20 14 KK 36, 88% +1. 69 %, 5 X B [
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BRI R 4. 74 ASE 43 55 D598 X CC13 ARk AL &
K R fe /N S BIE R 40, 43%6£0. 74% L, A
FERLRE MR A 0. 55 D 40l ARG IRy 0. 55~
4 TAAE 4y A5 . TR U6 L BAS A AT DU e v g 24
A RE AR R K R, EL A 3 38 e ) 2 A 5
BN

FER A B 32 R M2 5 A A, AR L
B K R E K B73 X CC13, F I 4. 74 N H 4
SsMol7 X CC13 B MR /N, 1. 21 A Jr . H
WG BIAFRLE KRR R 1. 21~4. 74 DN H SR
Ut B B AR BBy [ 22 R . AR 5 R AT R Y

H A8 FR 32 H B A B0 AT RL 3 K R B3 E Tk TR R R R 5 7K SRR K 3B 32 AC AR 5 )
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Table 3 Moisture of selfing and crossing kernels of inbred lines %
LES f1 52 A Male *ﬂj
Female Selfing €898 EH1892 UH306 CC13 CC15 Mean
F1%¢ Selfing 21.55+1.14  24.9140.84  22.5440.51  23.0940.52  23.2140.47  23.06=+0.70
B73 42.304+1.11 37.69+1.61% 38.704+1.61% 37.69+1.12% 37.56+1.33 % 38.244+0.75% 37.98+1.28
758 39.3640.81 36.5141.07 % 35.3241.93% 36.41+1.47% 36.20%1.51 x 37.55+1.11 % 36.40%1.42
C7-2 36.19+0.68 32.3040.86% 34.5941.52% 33.4440.83 % 33.5340.95*% 33.34+0.46 % 33.4440.92
Mol7 38.77+1.50 35.46--0.80% 37.3141.34% 36.7640.96* 37.5641.47 % 37.30+0.67 % 36.8841.05
D598 40.9841.11 37.37+1.25% 39.5040.84 % 36.60+0.71 % 40.4340.74 % 39.42+0.79 % 38.66+0.87
V-4 Mean  39.52+1.04 35.8741.12  37.08+1.45 36.1841.02 37.06+1.20 37.1740.76  36.67+1.11

FI 28 A AR SRR G 1 5% IR I (5% 4),
FI A2 0 Bk T H e i o 0. 30 g IRfiR R 0.15 g, F
YRR T E N 0. 23 g5 FLAASOR B R A LRt

Fh 0. 32 g e fik 0. 16 g, FI{H A 0. 25 g, Xt
BRI 0. 02 g, B4R N 7. 186 . IR 32 W] 2k T o A7
A A B8 BT — 2 B AR AL 0
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Table 4 Dry weight of selfing and crossing kernels of inbred lines g
RS f1 52 A Male bk
Female Selfing €898 EH1892 UH306 CC13 CC15 Mean
H 22 selfing 0.18 0.21 0.23 0.21 0.21 0.21
B73 0.15 0.16 0.17 0.16 0.18 0.17 0.17
758 0.30 0.32 0.31 0.31 0.32 0.32 0.32
C7-2 0.24 0. 26 0. 27 0.27 0. 26 0. 25 0. 26
Mol7 0. 25 0.27 0. 26 0. 26 0. 26 0. 26 0. 26
D598 0.23 0.25 0. 26 0. 24 0. 24 0.24 0.25
) Mean 0.23 0.25 0.25 0. 25 0.25 0.25 0.25

2.4 EFEXRFHEKRHYRBELN

XoF SCARHE 2% 38 AR KF L B 7K 388 1% 800 43 A 45
R 5. AAsS P oA BEA I, 2% 58 M ARRF R & K
R A AR S AH K 0. 172, UH306 (4 2540 38 1%
R - P e A%, S 0. 161 EH1892 1y 2448 38 14 44
7 F . R 0. 189, LA H 38 &R N BEAET , 24 38 M AR AT
REE 7K AR B A A O - S R 0. 173, C898 1y 44K,
B RN e KL BN AE A 0. 2025 CCL5 Y 2440 38t 1%

BN /N, R 0. 144, B HZ RG2S F 2 Fh bk
AT B 24 AR5 AL RN K B AR AE A ] B AR
FAY B RN AR TE — 2 26 57, EH1892 7E 42 &8 i I
FEIL I AR AL BN fe i L HLAE AR R AR,
9 0.168, UH306 £ # 2% 5 T 15 3 19 A1 kL 5 /K %
AL RN eI, AFLBZ Ky [ 28 2 15 31 0 FF R0 27 7K 26 35k
A 3500 T A 8 L SR ) 0. 199, U W RF R 15 K 3 24 48 35t
A RN 32 A BEAR 5 4% 15 S50 T B AR RSN 1 5
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Table 5 Genetic effects of maize kernel moisture upon pollination by early-maturing male parents
LARZLN, Male effect EEAS RN Female effect
S N N N N
- gR MR PRI REE O AXR TW
Hybrid Inbred line Mean Hybrid Inbred line Mean

C898 0.171 0.202 0.186 0. 829 0.798 0. 814
EH1892 0.189 0.168 0.179 0. 811 0. 832 0. 821
UH306 0.161 0.199 0.179 0.839 0. 801 0.821
CC13 0.166 0. 150 0.158 0.834 0. 850 0. 842
CC15 0.173 0.144 0. 160 0. 827 0. 856 0. 840
SEHIH Mean 0.172 0.173 0.828 0.827

FEXYRIFHEFARFFRE S KEHHEXME
Oy 3 — A T AT ACBEAS X A 58 G AHF AL 5 7K R Y
SR A 5T 0 B A AR B 52 AR 5 K R X
IO F) 2% S A [ 58 R A 58 AR 5 K R4
TAHSRAE B L A5 R 28 SR AN A 28 R I 20
RLE KRG SRR B IE A G R & L U E R R?

2.5

435124 0. 815 9 F10.692 9CK 1), 38 5:F 4> 570 b A A2
A BEAR 3SR B K 3R 5 LA IV 2% S8 AT R Y
TR A SR R B L AE AH DG R 8 b K Il E O AR 1 R R
b BEAKERL B K G e SR RL Y B K AR AR 1Y
T A . BB REAR B A B K M RE X 24 38 AR
L P 7K R 5 ) B R
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Fig. 1 Correlations of moisture contents between crossing kernels and selfing kernels of bi-parents
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