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386, F A& 0709, #rF 506, R 19, 7 E 04889, K WAL 26 Foik AL 1573 8 A S bt fsl a2, M FH R AN =%
MR, WBHFESFE, LREFE368. FHA010. £ E 1658, HHE 15 A 631, LRF 3740, FHF Mk
2FIARAERARME, ETEAFTEERDAET O E R EFFT RS LR AL,

(A FER; FTHRAENSE; SRR, Rk

XHARERE: A XERS: 1001-0629(2021)02-0316-11

Comparison and comprehensive evaluation of summer-planting silage
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Abstract: The aim of this research was to select silage maize varieties suitable for planting in Henan province. A total of 20
silage maize hybrids were collected and used as test materials, and were evaluated in terms of dry matter yield, corn silage
quality (protein, starch, acid detergent fiber, neutral detergent fiber, and relative feed value), stress resistance (lodging rate,
lodging rate of corn stalks, and stem rot), and agronomic traits (plant height, ear height, and duration). The results showed
that: 1) the dry matter yield of Yuqing 386, Yuqing 506, Beinongqingzhu 368, Yuqingyu No.3, Xinke 910, Yayu 04889,
Xianyu 1658, Zhenggingzhu No.1, Jiuxin 631, Beinongqingzhu 3740, and Zhengqingzhu No.2 were higher than those of
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Yayuqingzhu 8 (the control variety). The grain yield of Xianyu 1658 and Jiuxin 631 was higher than that of the control
variety Zhengdan 958. 2) There were significant differences in the quality indicators among the 20 varieties of maize (P <
0.05). We obtained two groups of maize through a cluster analysis of these quality indicators, of which the maize variety
group I was a higher quality group. Among the maize variety group I, all grades of maize varieties were the top level or first-
class, except for the maize variety Yongyou 1573. With a lower neutral detergent fiber (NDF) and acid detergent fiber (ADF)
content, and a higher starch content, the value of maize variety group I for silage was relatively high. 3) Yuqingyu No.3,
Yuqing 386, Ninghe 0709, Yuqing 506, Quchen 19, Yayu 04889, Dajingjiu 26, and Yongyou 1573 had weak lodging
resistance. All the analyses showed that Beinongqingzhu 368, Xinke 910, Xianyu 1658, Zhengqingzhu No.1, Jiuxin 631,
Beinongqingzhu 3740, and Zhengqingzhu No.2 were suitable for planting in the Henan Province, and had higher dry matter

yield, higher quality silage, and a higher level of stress resistance.

Keywords: silage maize; dry matter yield; quality trait; stress resistance
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Table 1 Tested maize cultivars

i 5 b : 95 b -
Code s Ff Variety Code Pl Variety
JEARFF 368 .
1 Beinongqingzhu 368 11 HEF 158 Yayu 158
ek F 3740 — .
2 Beinongqingzhu 3740 12 506 Yuqing 506
o - hH R3S
3 KE{JL26 Dajingjiu 26 || 13 Yu(iir'?gyu No3
HEELS HEE2S
4 Zhengqingzhu No.1 14 Zhengqingzhu No.2

5 T*/R0709 Ninghe 0709|| 15  #{5:1704 Zhengdan 1704

6 W19 Quchen19 || 16  7KfE1573 Yongyou 1573

7 SEFE1658 Xianyu 1658|| 17  #H6040 Zhengdan 6040

8 #1910 Xinke 910 || 18 386 Yuqing 386

9  JULHI631 Jiuxin 631 || 19  KBEL958 Zhengdan 958
1504889 HEEHSS

10 Yayu 04889 20 Yayugqingzhu No.8

e BLAR AL FE T R kAT o P JEE X E AT T
113°41'46" E. 35°01'06"" N, ¥4k 47 m, Hb Ak BE 3 7
a5, JB T R KR S, DU R4 B, SRR
A, WA ZE, PSRN 143 T, 1 K E
A 632 mm, JCFE A 220 d, 44 H AT ] £ 2 400 he
1.3 RERITS5HEERE

WK e B ML, ANX 47K 10 m, 1756
0.6 m, /N [X 10 47, /N X A A 60 m®, i 18 % i
75000 #k-hm 7, 3 KEE, R IL W 4 TR X

AT 2019 6 H 10 H#&FF, ft H £ K ETHE
A B 600 kg-hm >, AR — 7k o (7 3%, 4% B S AN 8
TR . FE RS S BEK, IR AT . ROK H AT
{5 40% 2B & 7IFL R &5 3 000~3 750 mL-hm
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WSCER BT G0 v A DL R S0 AT T T 0 R AR B TR B St
AN SRR E TR R . ZEE R, IR 0~3 d,
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IEF) 1/2 i AR, e 8] 6 47, /N X T A 36 m
M F 343 20 em Ab A FR X E], R S BN R &, 5
B /N X 6 5 77 B (thm D). AEEAS /N X 3R 1 R R
o, BEALIEEL S B, AR, M BEALECRE 1 kg /2
Fis BNAEE, BRE, BN AR N, 105 C %
FERATH 40 RJF65°C XM THTREE, A
ZEIRERTE, E KSR RYE/ X & E S
KEWFENXTFYRAED™E (thm D). FHFRE
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85 T AEY &)L EN 8 S TR AW~
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WCER S IR, FH 7K 43 I S 4SO 5 R K & DA S %
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e, M BENLEURE | kg 2247, BEAAAS, FRE, B
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BB B (R K AR — R B € v 1) Al 2 0 vk E
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AH X7 F A0 18 (relative feed value, RFV) B BA
AR EA P

RFV =DMI x DDM/1.29,
A H . DMI (dry matter intake, %) A H 17 8L ¥ 1 1
bE =K &, B 54K E 1 E 4 Lt DDM (digestible
dry matter, %) AW VE AL T8, BI 5T B9 B
5yt . DMI5 DDM () T3 A AL G

DMI = 120/NDF:;

DDM =88.9 —0.779 x ADF .
A 2 NDF 2y i P 3k 4 4F 4§ (neutral detergent fiber,
%) o &, ADF YR VU Uk 41 4k (acid detergent fiber,
%) & &, BT A .

15 HIRAES SR

7 g S AR 2R B R F Excel 2013 AT SPSS
19.0 HEAT 38 ¥ Ge v+ 3 #r B2 77 2 4 M7 S FH Duncan
AT 2 E I, BT A AU DU M £ bR i R
Ry LP<0.05 RRERBE . PV 4E. IR
ek £ 4 L EE (1 T by AURE X ) A 1B 25 5 1
R4 HT N SAS 8.0 THHEAH K R AL 12 ] Mega 5
IR RGR B LR, BEE N 1 — A R AL

2 HR50M

21 EEMRKRSH

20 /> K b ol (8] () 10 5 AR R B L R
FUKFRL = 8 2 B8R (R 2)e MR AEY = &>
&, Wi 386 EuiE, N 21.20 thm 5, &% & TALR
I 368, Vi1 506 Al & 3 5 AR AR 16 A Fl
(P <0.05), il 506, AT 368 FViH £ 3 577
W9 21.05. 21.04 F120.84 thm . ABFFH, A 114
mF R A B E TR RS 8 S, 4
W) R U T 3864 VA1 T 506, Jb A FH T 368, i K
35 H AL 910, MK 04889, 25 1658, HFH N 1 5.
JUHE 631, ALAR I 3740 FIALF I 2 55 B4, T
JR AW P AR T B R 8 S 8 A A,
I3 ) S B 6040, HE 158, L 1704, K 5T I 26,
R 192 KR 1573, 7 K 0709 F1 AL B 958, T4 i
AW B IR IR 2 B H 958 T K 0709,

=

ficf B e B AE ORI K 3 SRR R A,
9 63.11 thm 2, &3 & T H A& 16 DAl (P < 0.05),
I 7 386~ il 5 506 A AL A T 368 IR, 4l A
59.31. 58.76 1 58.08 t-hm ~. 5%t R #E K5 8 5 4H
FL#, s £ 35 i 386 Wil & 506, Jb & I
368 FHE = 04889 ¥ K B AN 3 7= s ¥ Ft 910, A H It
15, JbRE N 3740, A HF 2 5. %6 T 1658, JLHT
631, B & 19, KL 26+ HE 51 6040, FfE K 158, A #
1704, 7K AL 1573 T /& 0709 F1 £ 24 958 ff 5 = 2 1
RTHEEFN S5 fif 2= S A1 2 46 5 958, T*
K 0709, 7K A 1573

FFRL = & 45 S 2 7R B B 1704 KR 2 B s
9 8.78 thm °, & 3 # T K 5L 26, 7K 0709, i JR
19,7 £ 35 FFHFN 25, KL 1573, il 7 386
FAEEF N85 84N dh Al (P <0.05). 5 it HE 46 .
958 AH Lt 4%, B 5L 1704, J& & 1658, JL#r 631 ¥R I
TR AR 16 A FORE RL 77 & 35 (% T KB B 958,
HAEEHN 8 5. i 386, At 1573, KA L 26,
i R 19, ¥ £ 3 5 M7 R 0709 K RL ™ & LA 5
958 ik /> 10% LA L.
22 EFmROW

H T, B Br s A3 SRS R b
FROE PR A R B AR 4E R S = (lignin)s A AT VE AL
214 & & (undigested neutral detergent fiber, uNDF240).
P Pk U 4T 4E Y A6 % (NDF digestibility, NDFd30).
4= Jify 7 NDF ¥ 1k % (total tract neutral detergent fiber
digestibility, TTNDFd). & ¥ (starch). #H X 75 F i (&
AR 7= 4 A 2 T g R R TR FE Py
7 e oK S R e fe b, BIVEM S EVHEAR
B P RS AT YES E R M TR A 4 S B R
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NDF. ADF. & 1 (crude protein, CP). J& ¥ & &=
HURR X4 A AL AE 20 A B oK b Fh 2 a2
(% 3). NDF & & ill 25 R Wow, KL 260 ME I
15 iR 19, 5 & 1658, M K 158, KB ¥ 1704 15K
H1 6040 7 A~ i A NDF & & 35/ T 40%, Hoh 58 5
1704 B fi%; 7 506 i & K 3 5 i 386 (1) NDF
&SRB, WKT 45%. ADF & B/ 4 R 2R,
BT R 0709, ¥ 75 506, ¥ i £ 3 5 KA 1573 Al
T 386 4b, H 4 15 4~ Bl ADF & & 3/N T 23%, H
R E L 264 HE I 15 R 194 56 K 1658, JLHT
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Table 2 Corn silage yield of different varieties

TR A7 & Dry matter yield

L @iﬁ;ﬁ_% *%ﬁr?% TS &
e TS TS S e e
differences/% g

LR EHFIE368
Beinongqingzhu 368 58.08£3.98abc  8.35+0.24abcd  36.40  0.70fg 21.04 + 0.29ab 7.84 3
LR FHI3740

. . 53.43 + 1.86cdef  7.87 + 1.53abede  36.85 + 0.35¢f 19.65 £ 0.51ef 0.72 10
Beinonggqingzhu 3740
KIT /126 Dajingjiu 26 50.55+2.87defg  7.55 + 0.39cde 36.75 + 0.25¢f 18.53 + 0.45¢g -5.02 16
HES
Zhengqingzhu No.1 5420 +4.12bcde  7.89 + 0.54abede  36.67 + 1.2¢f 19.83 + 0.44cde 1.64 8
T 70709 Ninghe 0709 48.06 + 2.06fg 6.55 + 0.60f 36.12 £ 0.93fg 17.35 +0.36h -11.07 19
it /19 Quchen 19 51.12 +3.44def  7.45+0.29de 36.35 + 0.55fg 18.53 + 0.33g -5.05 17
2511658 Xianyu 1658 51.47 +4.59def  8.65 + 0.16ab 38.89 + 0.93ab 19.99 + 0.29¢cde 2.46 7
HA1910 Xinke 910 55.10 £3.06bcd  8.46 + 0.41abc 37.32 + 1.53de 20.46 + 0.45bc 4.87 5
FL#631 Jiuxin 631 51.40 £ 4.80def  8.58 +0.29ab 38.52 +0.93bc 19.71 + 0.69def 1.03 9
MEE 04889 Yayu 04889 57.81 = 1.04bc 8.06 + 0.43abcde  35.28 + 0.33hi 20.39 + 0.37bed 451 6
ME158 Yayu 158 4893 +192efg  8.04 +0.26abcde  38.96 + 0.54ab 19.00 + 0.30fg -2.61 14
7506 Yuging 506 58.76 £ 4.23abc  8.04 + 1.03abcde 35.87+0.98gh  21.05+0.53ab 7.89 2
i 35 Yugingyu No.3 63.11 +4.91a 7.18 + 0.53¢f 33.02 + 0.64] 20.84 + 0.46ab 6.82 4
FRF N2
Zhengqingzhu No.2 5335+ 1.75cdef  7.79+0.12bcde  36.75 + 1.06ef 19.59 + 0.40ef 0.41 11
HHL1704 Zhengdan 1704 48.85+4.39efg  8.78 £ 0.20a 39.22 +0.68a 18.99 + 0.40fg -2.67 15
/KAl 1573 Yongyou 1573 48.38 + 1.95fg 7.56 + 0.15cde 37.96 + 0.92cd 18.33 £ 0.34g -6.05 18
FBIL6040 Zhengdan 6040  50.42 + 1.91defg  8.31+0.07abed  38.53 + 0.83bc 19.38 + 0.39¢f -0.67 13
#7386 Yuging 386 59.31+£2.74ab  7.67+0.32bcde  35.80+1.20gh  21.20+0.40a 8.66 1
¥ 51958 Zhengdan 958 45.12 £ 0.40g 8.57 + 0.48ab 37.34 + 1.19de 16.84 + 0.26h -13.69 20

EFRHEIN8E

EETIESS 55.88+2.32bcd  7.68 + 0.20cde 34.97 + 0.88i 19.51 + 0.38ef 0.00 12

Yayuqingzhu No.8

R EAR P IE + brAEZE: FPIARVNG SRR R f R i 22 53 3 (P < 0.05); FRF.

Values in the table are the mean + standard deviation (SD); different lowercase letters within the same column indicate significant differences between

different cultivars at the 0.05 level; this is applicable for the following tables as well.

631. T £ 04889, M K 158, H B 1704, £ B2 6040 F1
M EH 851 ADF & &= /MNT 20%. A5+ 20
AR CP & B KT 7%, LB E 15 1
HEEGER M, N 9.75% i 506 MHLE A & &k
iX, v 8.22%. JEM & Ef il 45 R E7x, Ik &kFIL
368, KH L 26 FHEN 1 5. Hi & 19, 45 K 1658
BE910. JUHT 631, FHE T 04889, MK 158, FBHL 1704,
B 6040 FITAS L 958 X 12 AN fh FE By & & KT 30%,
Fr R B 1704 55, N 38.61%. AH XA FH AN (E 3¢

(149 & ot R 4 B 1704 KB B 6040 FTK 5T L 26, BRI
an P9I 386 Hii T L 3 5 AT 506.

[ 5% 75 0 oK B 0y I = Y, R
TESE LA B3I — AR, RS T2 & & = 30%:
TEN & B = 30%. ADF & & < 20%-. NDF & & < 40%.
HEASE = 7% BHE T K0 R e MR . A
WE 7T, BB 1704 FB 5 6040, K 5T/ 264 55K 1658,
M= 19, FiEF 158 AR T I 153X 7 A i A b Joi ik
R, AR O R A B HE 4 3 0 R 5 1L 24 30 44 5.
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Table 3 Comparison of nutritional quality among different silage corn varieties

YRR AT YE BRIV AT 4E

LAl

fu il Variety Neutral detergent  Acid detergent Cru dtﬂiftgein % S tfjﬁ% Relative feed ﬁ?ﬁa%l:lagmy
fiber/% fiber/% value for silage maize

%Eﬁﬁgfgihu 368 41.25+0.25h 22.90+0.92cd  9.16 +0.25abed  31.66 + 1.67def 161.67 +0.34k —%Z Level 1
%Eﬁﬁgfﬁig%u 3740 43.00 +0.50d 2270+ 0.82cd  9.19+0.18abed 28.16+0.77gh 154.07+0.21n  —% Level 1
K# /126 Dajingjiu 26 36.10 = 0.25n 17.56 £2.55hij 8.87+0.25cd  36.48+2.13b 193.83+0.15¢ ¥ Super
éii;iizhu No.1 38.62 + 0.061 19.96 + 1.16efg  9.75+ 0.66a 30.06 +2.39fg 176.68 +0.67g ¥4 Super
TR0709 Ninghe 0709 42.73+0.18de  23.58+1.65c  9.51 £0.39abc  27.24 + 1.48hij 153.55+0.57n %% Level 2
it )19 Quchen 19 37.99+0.19m  18.02+1.30ghi 8.89 + 0.47¢c 31.79 + 1.08def 183.31 £0.68¢ H¥4¢ Super
25K 1658 Xianyu 1658 39.01 + 0.43k 1433+£0.761  891+0.35bcd 33.69+2.09c 185.37+0.49d H¥Z Super
FR910 Xinke 910 4191+ 0.42f 22.14£1.96cd  893+0.26bcd  30.77 +1.78¢f 159.04+0.74m %% Level 1
U631 Jiuxin 631 40.18 £ 0.32] 15.52 £ 1.04jkl  9.00 £ 0.48bcd  32.68 +2.62cde 177.83 £0.84f %% Level 1
04889 Yayu 04889  41.15+0.15h 15.63 £ 1455kl 8.99 £ 054bcd  32.09 + 1.82def 173.44£0.40h %% Level 1
MEE158 Yayu 158 38.63 +0.181 18.97 £ 1.59fgh 8.98+0.22bcd  34.64+2.17bc 178.49+0.50f H¥Z¢ Super
17506 Yuqing 506 47.07+0.18b 28.16+£2.50a  8.22+0.10e 25.17+2.25jk 132.34+0.39q =% Level 3
il H £35 Yuqingyu No.3 47.88 + 0.38a 25.68+1.66b  8.59+0.80de  25.75+2.17ij 133.85+0.56p %% Level2
HHFE2S . _
Zhenggingzhu No.2 41.51+0.11¢g 22.05+1.95cde 9.54+0.27abc  26.89 + 1.33hij 160.73 +0.151 %% Level 1
HE#1704 Zhengdan 1704 33.64 + 0.37p 1472+ 157kl 871+0.72de  38.61+0.74a 214.12+0.52a ¥4 Super
KAE1573 Yongyou 1573 42.56 + 0.24e 23.65+037c  9.58+0.39ab  27.46+0.5%hi 154.04=0.12n %K Level 2
#6040 Zhengdan 6040 34.19 + 0.200 16.69 £ 1.20ijk  9.69+0.17a 3477 £ 1.06bc 206.50+0.82b ¥4 Super
1617386 Yuqing 386 45.07+0.21c 2791+£095a  897+0.50bcd 23.55+1.48k 138.61+£0.170 =% Level3
FBH958 Zhengdan 958  40.56 + 0.17i 20.78 £2.35def 8.70+0.56de  32.30 + 1.15def 166.76 +0.16i —% Level 1
REFILSS 42.16 + 0.34F 17.61 + 1.61hij 8.96+0.36bcd  26.87 + 1.53hij 165.88+0.47j —% Level 1
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Figure 1 Cluster analysis results of nutritional quality among 20 maize varieties
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Table 4 Agronomic characters of different silage corn varieties
HIEE - ‘ ) s - N
o FHICEEM g plant B Ear g FITE Lodging
fichlt Variety Period of height/cm osition/cm Lodging rate/% rate of corn Stem rot/%
duration/d & P ging 0 stalks/% ’
ek FE 368 .
Beinongqingzhu 368 98.33+£0.58de 259.24 +4.36fgh 109.89 £ 10.57def 0.59 £0.060  0.25+0.05m 0.50 + 0.03jk
AT 3740 , y
Beinongqingzhu 3740 97.17 £ 0.76fgh 247.88 + 4.451 98.64 +2.93fgh  0.48+0.070 1.30£0.20g 1.20 £ 0.10ghijk
KI{ 126 Dajingjiu 26 97.50 + 0.50ef 271.89+6.52d 122.21+6.77bc  17.21£0.21f 1.83 £0.08¢ 10.59 £ 1.51d
HE1S . .
Zhenggingzhu No.1 99.33 £ 0.58bcd 263.81 £ 3.64ef 115.26 £4.15cde  6.57 £ 0.13i 0.56 +0.141 1.74 £ 0.09fghi
T 7R0709 Ninghe 0709 99.67 + 1.15abc 269.35+3.52de 119.53 £6.81bcd 24.38 +£0.29b 1.00 £ 0.10hi 12.61 £1.19¢
iM% 19 Quchen 19 99.00 + 1.00cd 254.98 + 3.44ghi 101.55+ 7.82fgh 18.70 + 0.40e 1.23+£0.18¢ 1.86 = 0.12fgh
%5 £ 1658 Xianyu 1658 97.33 £ 0.58efg 283.69 £2.54bc 10590 £5.75efg  1.77+0.11lm  1.07 £0.14h 14.02 £2.03b
HFH910 Xinke 910 99.33 +0.58bcd 262.72 + 6.52efg 103.72 + 7.60efgh  0.00+0.00p  0.72 +0.08k 0.39 + 0.03jk
JUHT631 Jiuxin 631 96.63 + 0.55fgh 247.85 + 4.361 91.35+0.78h 6.76 £ 0.571 0.49+0.111 0.27 £ 0.08k
MEE 04889 Yayu 04889 100.33 £0.58ab 279.68+3.77c  131.94+9.95ab  17.07 +0.23f 2.84+0.16¢ 1.06 £ 0.08ghijk
MEE158 Yayu 158 98.33+£0.58de 253.76 £4.34hi 106.23 £10.73efg  7.79+0.20h  0.61 £ 0.07kl 1.94 + 0.14fg
1IE 506 Yuging 506 99.33 +£0.58bcd 280.78 £ 6.50c  131.08 £3.74ab  22.21+0.25d  2.08 £0.22d 1.73 £0.11fghi
i B i
Yugingyu No.3 100.00 + 1.00abc 294.54 +£8.05a 13535+ 11.88a  26.23 +0.23a 3.46 £ 0.32b 1.36 £ 0.13fghijk
HEN2S .
Zhenggingzhu No.2 96.33 +0.58gh 231.00 + 7.35j 93.45+5.33gh 1.10£0.21In  0.48+0.121 3.04 +0.22¢
FF 51704 Zhengdan 1704 96.83 + 0.29fgh 260.83 +2.50fgh 101.10 +9.04fgh  6.15 + 0.18j 0.87+0.07jj 2.45+0.15¢ef
7KH1573 Yongyou 1573 96.17+0.29h  255.58 £2.31ghi  91.81+3.77h 1424+£0.25g  049+0.111 0.65 = 0.10ijk
F 56040 Zhengdan 6040  96.67 + 0.58fgh 268.89 +4.17de 100.43 £9.93fgh  4.77 + 0.331 0.74 £ 0.08jk 0.74 + 0.08hijk
1A H 386 Yugqing 386 100.33 £0.58ab 290.72 +£ 6.18ab 126.91 + 7.29abc  23.69 + 0.21c 3.76 £ 0.14a 15.83 +1.42a
FB 51958 Zhengdan 958 96.67 + 0.58fgh 236.81 £5.11j  102.66 = 7.95efgh 5.44+0.27k 1.64 +0.14f 0.72 + 0.08hijk
MEEHN8S .
100.67 £0.58a  280.73+2.30c  130.08 = 5.58ab 5.32+0.19k 1.28 £0.18¢ 1.50 £ 0.25fghij

Yayuqingzhu No.8
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Figure 2 Lodging rate of corn stalks of
different corn varieties
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