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Grouting characteristics of maize backbone inbred
lines in north China

ZHOU Ting,XIE Yu,GAO Yue,LI Yanhua,
WANG Yanfei, YANG Weiguang

(College of Agronomy . Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract :[ Objective) This research studied the process of grain dry matter accumulation (i. e. the
grain filling process) in the backbone inbred lines in the main corn producing areas in the northern region
of China to provide basis for the breeding of excellent inbred lines. [Method) Ten maize inbred lines (early-
maturing inbred line A187, middle-maturing inbred lines Zheng 58, PH4CV, J9D207, KWCB1, KWMM31
and HM12111, late-maturing inbred line PH6WC, and late-maturing inbred lines Chang 7-2 and M5972)
from northern China were selected to study the differences in 100-seed quality and filling rates. Logistic
model was used to fit the grain filling process of the backbone inbred lines,and different filling parameters
were compared. The path analysis was also used to study the relationship between the quality of 100 grains
and the active period of grouting and the filling rate. [Result) Dry matter accumulation of maize inbred

lines increased with time after pollination, showing a trend of “slow-fast-slow”. The differences in filling
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rates of the 10 backbone inbred lines were significant,and the filling rate 20 to 35 days after pollination was
significantly higher than other times. Zheng 58 had the highest quality of 100 seeds 65 days after pollina-
tion,followed by HM12111 and A187. Logistic model well fit the grain filling process,and the grain filling
early stage,middle stage and late stage were determined in all the inbred lines. The 100 grain mass of maize
backbone inbred lines was affected by grain filling rate and grain filling time,and grain filling rate played a
decisive role. The quality of 100 grains of each backbone inbred line mainly increased during the period of
fast grain filling. The active period of grain filling and filling rate in different periods all had a positive
effect on the quality of 100 grains, of which the mean grain-filling rate of middle stage had the greatest
effect on the quality of 100 grains. [Conclusion]) The filling rate of 10 backbone inbred lines was larger than
that of Zheng 58, HM12111 and A187,and could be fully and reasonably utilized when the hybrids were as-
sembled. By increasing the mean grain-filling rate of middle stage and early stage ensuring the active period

of grain filling and relatively prolonging the duration of middle stage can achieve the purpose of increasing

production.
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Table 1 Comparison of filling rates of different maize backbone inbred lines

SRS IR AR/ (g« d7D) EEEN IR AR/ (g« d7D) ER/EA IR/ (g« d7D)
Inbred line Average filling rate Inbred line Average filling rate Inbred line Average filling rate
5 58 Zheng 58 0.607 6 aA PH6WC 0.432 8 cdBCD g 7-2 0.334 3 eD
HM12111 0.525 7 bAB PHACV 0.432 8 cdBCD Chang 7-2
M5972 0.509 1 bcABC KWCBI1 0.422 6 dBCD KWMM31 0.330 5 eD
A187 0.483 5 bedBC JoD207 0.405 1 deCD

T < A BV 5 AR AR [l /NG 5243 38R 22 57 8.3 (P<C0. 05) A Al K5 8 R 2 R 838 (P<<0. 01, F I .
Note: Different lowercase letters indicate significant difference ( P<C0. 05), while different capital letters indicate extremely significant

difference (P<Z0.01). The same below.
F2 EXBTEHXEZEMEAEAMEERERNILE

Table 2 Comparison of filling rates at different time after pollination of maize backbone inbred lines

I ] /d TR/ (g« d™D) I ] /d TR/ (g d™ D) I ] /d HER I/ (g« d7D)
Time Average filling rate Time Average filling rate Time Average filling rate
25~30 0.785 0 aA 15~20 0.586 9 bB 50~55 0.190 2 eEF
30~35 0.732 1 aA 40~45 0.435 8 ¢C 55~60 0.118 9 efFG
20~25 0.726 5 aA 0~15 0.392 6 cCD 60~65 0.072 9 1G
35~40 0.596 1 bB 45~50 0.295 2 dDE
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Table 3 Grouting parameters of 10 maize backbone inbred lines

S/ Runax/ Vinean/

Inbred line /% B ¢ r Roo g Tae/d Wase 0 P 5/d
A187 32.81 13.90 0.11 0.998 3 0.11 0. 88 24.48 16. 40 0.48 55. 80 67.21
1% 58 .

Zheng 58 37.74 36. 85 0.13 0.997 3 0.13 1.23 27.76 18. 87 0.59 46. 18 63.12
PHACV 27.42 26. 64 0.12 0.996 4 0.12 0. 80 28.14 13.71 0. 40 51. 44 67.54
JoD207 26. 30 19.95 0.11 0.996 0 0.11 0.72 27.47 13.15 0. 37 55.08 69. 66
KWCBI1 27.74 17.75 0.11 0.996 0 0.11 0.74 27.07 13. 87 0. 39 56. 46 70.31
KWMM31 23.31 9.42 0.08 0.995 7 0.08 0.49 26.73 11. 65 0.28 71.48 81.47
HMI12111  34.74 16. 41 0.10 0.992 3 0.10 0. 89 27.30 17.37 0. 48 58.55 72.14
PH6WC 30.03 16. 86 0.11 0.990 8 0.11 0.81 26.07 15.01 0.43 55. 36 68. 46
E‘hZ;IZg 7.9 21.23 27.22 0.12 0.988 4 0.12 0.65 27.05 10. 62 0.32 49.12 64.67
M5972 32.78 23.23 0.10 0.982 0 0.10 0.79 32.74 16. 39 0. 40 62. 46 80. 58

TE A ISR K ARG BLCOMER S G r MR R EG Ro . BRI 3 s R i R UE IR 38 5 T, 100 K HE I A IS 1) 5 W, B R S
AR 5V ean. -1 5 K P.HERG BRI 515 B ROHEIIY .
Note:A. The theory of the maximum hundred quality; B,C. Grouting parameters;r. Coefficient of correlation; Ry. Initial grain-filling poten-
tial; Riax. Maximum grain-filling rate; Th.y. Time to reach the maximum filling rate; Wy... Grain weight at the time of maximum

grain-filling rate; V. Mean grain-filling rate; P. Active grain-filling period;z;. Effective grain-filling time.
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B, £ TAXRERIES BT R A 58 1Y (P) A5G BEIHA e H 5 . 4y )y 46. 18 Fl163. 12
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Table 4 Characteristic parameters of maize backbone inbred lines in different filling periods

EEER Wika ) Early stage Pekg iy Middle stage 23 Late stage

Inbred lines Ti/d  w/(ged ) wi/g To/d  w/(g+d™)  w/g Ts/d  wy/(ged ) ws/g
A187 12.23 0.57 6.93 24.50 0.77 18. 94 30. 49 0.22 6. 60
58

Zheng 58 17.62 0.45 7.98 20. 27 1.07 21.79 25.23 0. 30 7.60
PH4CV 16. 85 0. 34 5.79 22.58 0.70 15. 83 28.11 0. 20 5.52
J9D207 15.39 0. 36 5.56 24.18 0.63 15.18 30. 09 0.18 5.29
KWCBI1 14.68 0.40 5.86 24.79 0. 65 16. 02 30. 85 0.18 5.59
KWMM31 11.04 0. 45 4.92 31. 38 0.43 13. 46 39. 06 0.12 4.69
HMI12111 14.45 0. 51 7.34 25.70 0.78 20. 06 31.99 0.22 6.99
PH6WC 13.92 0. 46 6. 34 24. 30 0.71 17. 34 30. 25 0. 20 6. 04
(%llh;;zg 729 16. 27 0.28 4. 49 21.57 0.57 12. 26 26. 84 0.16 4. 27
M5972 19.03 0. 36 6.93 27.42 0.69 18. 92 34.12 0.19 6. 60

T T R 0 5 [ 5o 0308 T 008 11 9 8 5 ooy 000 9T 094 0 R SO 3 s T R SRR D ) 5 oz SRR T 3
A sz I PRI I VTR BT 3 s T IR GG AR SN 6] 50 SR G 0T 2 R 5 o SR RO 1R S e Y

Note: Ty. Grain-filling duration of early stage; vi. Mean grain-filling rate of early stage;w;. Increased the quality of 100 grains of early

stage; T». Grain-filling duration of middle stage;wv;. Mean grain-filling rate of middle stage;ws. Increased the quality of 100 grains of

middle stage; T. Grain-filling duration of late stage;vs. Mean grain-filling rate of late stage;w;. Increased the quality of 100 grains of

late stage.
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Table 5 Path coefficients for active grain-filling period and filling rate at filling period to 100-grain dry weight
i H SEAR AR (P Path coefficients
Ttem 1>y T2—>y T3>y T >y
. 0.528 8 0.011 7 —0.752 6 —0.01 3
x> 0.127 4 0.048 7 0.411 5 0.007 2
@i —0.338 6 0.017 1 11754 0.019 9
T4 —0.345 4 0.017 6 1.173 7 0.019 9

[EFRAS SIS SNIER AL ST OIORRSEE | /301 N GIODFRSW & 41k IR IFE SCUDFESR & 4/ 3 FIRSoE: & SCEPEEINS $/8773 PRSI ES

Cog) o IR RIL N BRI AR R HC AR e A2 R4

Note:y. The theory of the maximum hundred quality(A) ;x1. Active grain-filling period(P) ;x2. Mean grain-filling rate of early stage(v;) ;

3. Mean grain-filling rate of middle stage(wv;) ;4. Mean grain-filling rate of late stage(wv;). Underline is the direct path coefficient,

and the rest are indirect path coefficients.
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