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Analysis of Yield and Quality Traits of Silage

Maize in Multi-Environment Trials
LI Ruo—nan, LI Xiang, LIU Xiao, WANG Jing, WU Yuan—qi
(Maize Research Institute, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: To evaluate and analyze the dry matter yield and silage quality of silage maize in multiple-environ-
ment trials, the inbred lines ZNC442 and SCML0849 were used as parents to construct F»; families, which were
sown in Ya’an, Yibin, Nanchong and Mianyang, respectively. The results showed that with the delay of sowing date,
the growth period of silage maize in Ya’an was shortened and the dry matter yield decreased. Early spring sowing in
Ya’an, Mianyang, and Nanchong resulted in lower acid detergent fiber(ADF) and neutral detergent fiber(NDF) con-
tent, while crude protein and starch contents were higher, leading to better the silage quality and higher dry matter
yield. The acid detergent fiber and neutral detergent fiber content in Yibin were relatively high, while the starch con-
tent and crude fat content were low, and the silage quality was poor. The acid detergent fiber and neutral detergent fi-
ber content of the Fy; family in 5 environments showed a highly significant positive correlation level, with correlation
coefficient between 0.56 and 0.88. Most silage quality traits showed high correlations between late spring sowing pi-
lot in Ya’an and Yibin.
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Table 1 ~ General situation of testing location
Hi g P e ViR 7 D)1 e V)l
Location Mianyang Nanchong Ya‘an Yibin
T (m) 437 325 602 660
ZEJE(°) 104.73 106.13 103.00 104.60
HiEC) 31.45 30.75 29.98 28.80
335(YA
TR R EL 139 324 (¥a) 309
330(YW)

1.3 EABRBEMERNE

TEE AR TRLKE] 172 ~ 3/4 FLR I AT H I
K R EPGESE 10 FRUEAT IO , W3k miri
PR AV 5, 2 S A T bR, PR e o, Ak
RS TE 105 CHAM N AT 2 h, ZJF1E 60 CHRMAT
Lo RETE VEI E o= i FR S E 1R = R B = G 18
TRRE G, FH m A U R R, 10 BRI
FKMIRE SRS B 1 300 g 26 ALRAS, TR
SR i PRI A2

FIF Z D REIELLAM 3 SO G SR 3 I
JEHRFRY, BEAFE S 3 AR A T L
(CP) MG (EE)  FEHS(ST) BRI R 14 41 4 (ADF) ,
P PR B EF 4 (NDF) | ATV PR K A6 B 9 (WSC) T4

JTE E(DM)X 7~ 48Fr o
1.4 HiRAESSH

FIH Excel 2019 XF T340 5 IR B0 5 I
SRR IREE AT R B, SR GE TR/ TBM SPSS Sta-
tistics 26.0 73 % e PR 2% 35 I i B MR AR 28
PERFEAT G ot . | SasE S A A H=
o’g/(0’g+o’greln+a’elnr), I, o’g i fL R
o’gxe FIER B ST HAETT 25 507 WIRZETT 250
FIRIIEAEL r Ron B S EE S 4K

2 HPRE

SEEZEMENEREBTHRFENHIN
XoF 4 BH T T A 2R R RS A b A 2023 AR A

2.1

®2 SNMMEMSEEF EEHRTYRSE
Table 2 Meteorological data, growth period and dry matter yield in 5 environments
5 R 7K Ak (mm) A REIRL(C - d) IR % (h) AT HRRTHIBU™ 1 (o)
Environment  Precipitation  Effective accumulative temperature Sunshine duration Growth period  Dry matter yield of single plant
MY 192.83 1418 614.1 113 264.96
NC 365.50 1176 608.9 112 222.18
YA 881.50 1 408 4113 130 239.67
YB 437.10 1187 561.4 107 238.04
Yw 1035.52 1293 349.1 115 167.58

TE AT AT B0 3 0 ZE R WS AR T RT3 4k SR 2023 AR 7 I K A= F 3 A A 28l

Note: Growth period and dry matter yield are the average growth period and yield of families. The meteorological data is the data in the growth pe-

riod of silage maize in 2023.
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Meteorological data during silage maize growth in 2023
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T YAREFN], 2023-03-04; YB#EFIIYT, 2023-03-28; YW #E F11], 2023-04-27 ; NCHE R, 2023-04-03 ; MY #E i1}, 2023-04-06.
Note: Sowing date in YA, March 4th, 2023; sowing date in YB, March 28th, 2023; Sowing date in YW, April 27th, 2023; Sowing date in NC, April 3rd,

2023; Sowing date in MY, April 6th, 2023.

El2 AREIMET F.KRHEEBTH

Fig.2  Growth period of Fy; families in different environments
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Fig.3 Comparation of silage maize quality in different environments
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Table 3 Combined analysis of variances of agronomic traits and silage quality traits for F,5 population
o Pk P = FEA T HEN R PEVR LT 2t
Pilot Trait PH EH DMY cp ADF
NC.YA.YB. YW E78% 313.82% 8877+ 85.38% 106.60%* 10.86%
RE 724 5.13%* 2.45% 1.66% 1.08
I RK R 1.48% 0.98 1.29% 1.15 1.00
NC.YA YW W 79587+ 214.16%* 208.39% 63.60%* 180.307
KA 4,57 4,08 2.03% 1.70% 2,03
XK F 1.42%% 1.29% 1.32% 1.30% 1.06
NC.YA.YB B7 85 42,415 58.19% 25.15%* 370.68%* 1027.95%
RE 1.47%% 4,53 274 2.60%* 197
WX % 1.09 1315 1.47%% 0.68%* 0.92
NC.YA.YB.YW E787 40.637% 63.87:* 81.89%+ 1171.19%* 34,205
EEA 1.88%+ 3.06% 232 1,795 1.44%
XK F 1.04 1.46%+ 1.49% 1.79%5 1.07
NC.YA YW W 32.67%* 105.70%+* 17.07+* 3098.42: 7.33%%
P 1.63%5 2.4 1.01 1.84%x 1.25%
WX 1.01 1,27 1.00 1,58 1.02
NC.YA.YB B7853 374.23% 291.35% 409.597 3577.72% 34,897
P 2,08 2.25%% 1,567 1715 34.89%%
xR R 1.00 1.07 1.12 1.39%% 1.10
TE 3R BEVETK 0.05 7K s 38 0R IR 0.01 K . FEIFE,
Note: * indicates that the significance reaches 0.05 level; ** indicates a significance of 0.01. The same below.
R4 FuBAfRZHEREETRRIERNEENEE
Table 4  Estimation of heritability of agronomic traits and silage quality traits in F»; population
WA o B TR RENR etk PMRk B HUBRRE  AIdMESR TYR
Pilot PH EH FEE cP 214 214 ST EE KALE D T
DMY ADF NDF WSC DM
NC.YA.YB.YW 092 0.91 0.80 0.45 0.74 0.83 0.87 0.82 0.76 0.73
NC.YA YW 0.88 0.87 0.77 0.74 0.80 0.76 0.79 0.67 0.73 0.71
NC.YA.YB 0.73 0.88 0.81 0.87 0.81 0.82 0.81 0.74 0.73 0.76
2.3 F.BAEETmRERAHEXES S I NG

SASIREE T AT I 5T R B 1% A DG 43 A 4n
K4, 458 &M, 5B T 1Y ADF & 2 F1 NDF %
et [A] S A B IR G, AH DG R AR 0.56 ~ 0.88 , 156
Fos 5 2 11 ADF 75 5 HINDF & BE7E 5 D FREE T 9 AH
KPR E . NCOYA L YBH YW i A5 1 CP & i &
ADF &  NDF & & f1 WSC & 2 8] 5 b ik 2 1EAH
X, YA S YW 35 19 ADF 75 &8 FNDF % 1 5
WSC &[] 4 3 IEA . 5 ST & &
55 ADF & & fI NDF & &t (] 35 S 4 2 35 M G, R
MY 5N, oAy 4 50 CP it 5 ST &[]y

Fos BEIR 2 75 07 5 PR ARZE YA LYW \NC Al YB
() 1) A DG A A3 B R B A A A 1 5. 25 SRR
ADF & & NDF & & ST & & M EE & 878 YW i1
HTY B 38 o5 17 22 0% 5 5 1 AH S 8 5 3 A 56, AR &R
EAE 0.45 ~ 0.73,CP & 7E YW i 40 5 YB i A 1] 22
L E MG, NDF & 5 ST & \EE & 1 DM &% #7E
YA i35 5 NC a5 (] 240 0 35 TE AR DG Bk i A AH O,
VLI Fas 52 2 KEEOTE 50 B R AR 2238 05 e
FEAh 5 B R (B AR DGR o
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Fig.4 Correlation analysis of silage quality traits of Fa3 populations in 5 environments
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