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Comprehensive evaluation of whole-plant yield and silage quality of
16 maize varieties in the Huang-Huai-Hai area

ZHANG Jinhong', WU Bo', BAI Shanshan®, WANG Guoliang' ., JIANG Huixin?*
(1. Institute of Leisure Agriculture/East China Key Laboratory of Urban Agriculture of Ministry of Agriculture and Rural Affairs,
Shandong Academy of Agricultural Sciences, Jinan 250100, China;
2. Shandong Provincial Animal Husbandry General Station, Jinan 250102, China)

Abstract To select silage maize varieties suitable for cultivation in the Huang-Huai-Hai area, the agronomic traits,
biological yield, nutritive value and fermentation quality of whole-plant maize silage of 16 maize varieties were
measured and comprehensive evaluation was conducted by using grey relational analysis. The results showed that:
There were significant differences in the plant height, leaf numbers, number of green leaves, number of yellow leaves,
ear height, stem diameter and proportion of plant parts (P<C0.05). The whole-plant yield was significantly and
positively correlated with the ratio of leaf and ratio of stem (P<C0.05). There was a significantly positive correlation
between starch content and ratio of grain (P<C0.05), but significantly negative correlations between neutral detergent

fiber, acid detergent fiber and ratio of grain (P<C0.01). Compared with the grain and forage maize varieties, the
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silage maize varieties including ‘Dajingjiu 26”7, ‘Jingjiu silage 16", ‘Jingke silage 932" and‘ Yayu No. 8”had the yield

advantages because of their taller plant height and higher proportions of leaf and stem. However, the grain and forage

maize varieties, such as ‘Denghai 605’ , contained higher nutritive value including higher starch content and lower fiber

content due to higher proportion of grain. All varieties performed excellent silage quality and the differences were mainly

shown in the contents of starch, acetic acid and ammonia nitrogen/total nitrogen. Considering the dry matter yield,

grain yield, nutrient content and fermentation quality. ‘Denghai 605”, ‘Dedan No.5’., Zhengdan 9587, *Xianyu

0457, “YF 3240’ and ‘Nongda 372’ displayed high correlation degree and were suitable to be popularized as whole

plant silage corn varieties in the Huang-Huai-Hai region.

Keywords silage maize; yield; agronomic traits; nutritive value; silage quality
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TR R A ) 5 R XS T B 50 (36°59" N
116°59" E) ¥4k 19 m, J& BRI R T2 5
X, U ZE55 B, AR 22, AE 3 H BRIHEL 2 617. 6 h;
TR 196 d; /K E R 583. 3 mm, FHR IR
12.8 °C,=0 CHHIR 4 902.9 °C., iR 56 Hy 1 B M
SR A B N 4L pH 7. 2, H LR =
15.1 g/kg, Bf# A 83. 31 mg/kg, AW 3.5 mg/kg,
AL 254. 0 mg/kg. 50 Hb {T AR W) b M,
2020 AR AR K &L W3R 1,

1 R 2020 FFEEEKE
Table 1 Average air temperature and total rainfall

per month in experiment field in 2020

At 8 C K B/
Month Average temperature Rainfall
1 1.1 29.0
2 5.6 36.9
3 11. 2 7.7
4 14.8 36.0
5 21.0 43.2
6 26.3 80.7
7 25.1 75.7
8 26.4 248.5
9 22.4 39.5
10 14.9 46.4
11 9.4 29.8
12 0.7 10.7

1.2 BT RER

ZA A 16 A, SRR IS B0 WL 2 2. R B
PLIX A5 it /DX 5 mX 3 m, EE 3 K.
T 2020 4F 6 A 20 HEEFR, 70K AT HRIE N 60 cm X
22 cm, INEEHEAMHBESE, T 9 AK—10 A%,
ik 3 ZL 2 1 2 200 F I O SORE WL,
FEIE B AR, A ENLAEE 2 om A4 BEAS L
FHIHER RS, B R 750 kg/m’ B H, LK E N
#E 60 d JE U,
1.3 WEmMBRFE
1.3.1 R&EMK

R AR /N X B AILE B 10 4> Bpk L BRI pk
1o A R S RS R RO S 2, TR R O
St BEIRER,
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Table 2 Sources of maize variety

fih il FA R 1 L ERIESVAC D

Variety Type Variety approval Breeding institution (breeder)
K AL 26 Dajingjiu 26 GCLes | [H# & 20180176 R A K ELRE A R H
LTI 16 Jingjiu silage 16 wt £ 20190400 e Kt Ul IF kA R 7
SR IE 932 Jingke silage 932 B H [ # E 20180174 At 0 2% A B Rl Bl A BR A 7] 4%
HE 85 Yayu No. 8 HEH [ % £ 2005034 UL s 3 o e W /N
M 605 Denghai 605 e % £ 2010009 Ll AR B 1 Rl
HH 958 Zhengdan 958 A SHe [ £ 20000009 1] B 4 AR B B AR A e
J& % 335 Xianyu 335 A e =% £ 2004017 byt /AT
K E 721 Laiyu 721 i1 e &% E 20180011 1 7R %5 948 K bl A TR
8. 5 5 Dedan No. 5 A He B E 2010021 Je st R AR Ol AT RS 7
B 405 Aoyu 405 A e ] H# & 20176053 At B B < ol B AR A BR 2>
4K 372 Nongda 372 LA SHe % T 2015014 et BRB K FMIT & A RA A
H1 4> 368 Zhongjin 368 WA 2001 4R AT A E J6 3T 4R F KRB ITIF K o
e E 1266 Xianyu 1266 LA SHe L 2016020 5 BRIG ST TR A IR A F
JEE 045 Xianyu 045 AR 3 B R H 2013005 BRUE S5 Fh T AT 5 A BR A W
#& % 16 Liyu 16 LB A 2013014 5 T TEAR Al A BRA 7]
YF 3240 A e [ & 20180073 VA R

1.3.2 FEMAm

AN R 2 A AT HR2EREFE 20 cm X
L PRfif L2 bR L B9 4,103 °CAYH 30 min, 65 C
M+ EEE, B TP S & (Dry matter, DMD L 37
Bl P E, WS Bk, AT R 0 ORBESR B L 65 C Mt
R EACER N N B g ot NP1 YA ) R
g7 iR LLEE
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X kT REEAT B A%, i 0. 45 mm G, AT
SEFR S LR U T, R B IR E A T
E M H (Crude protein, CP) | 1 43 ¥ M & H P4 vk
VA YE (neutral detergent fiber, NDF) | R M 1% % £F
4 (Acid detergent fiber, ADF) & 8, ] Solarbio
TE A R A R A 2 06Ot B TE I E TE Ry i i
(Starch,ST),
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YOI 5 T IR R FLIR (Lactic acid, LAY LR
(Acetic acid, AA) A1 T 8 (Butyric acid, BA) & &
R A TED I E IR S A A L IR
SA 5 B A W {E (Ammonia nitrogen/total nitrogen,
AN/TN),
1.4 it

K SPSS(IBM SPSS Statistics 19) 8 i 47
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IR A OCHR BE oy A 2 IR 2 B S W . DA
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FEAREC . PR X R BB IE Tyl (k) ) (=1,
253 am) ym R B KSR, R A T 2 ) R
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| z,(k) —x, (k) |4+ pmax,max; | x, (k) —z,(k) |

(@YD)



14 FOE R R R

2023 4F 55 28 &
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x,(B) —x: (k) |y ZHHw/NZE; maxmax, | x, (k) —

i (k) | ZHIER R 0. M REGABETRH 0.5,
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E 85T UREIL267 . R ILEN 1675 11 A
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23.53.7.06.43.32 F119.79 g/100 g(F 4), &
6057 ORE 721 M MBS B A ERm. S
TR 9327 LB E 4057, 4B E 126674 10 A4
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#5183 (P<<0.05),DM,ST,CP.NDF #il ADF 4
SR 35.38.19. 11,7, 18.,44. 79 1 20. 73 g/100 g,
TR Bl 6057 Fl S E 3357 IEM S R m . H
CP L& E 167 f &5 . NDF fil ADF L) ‘#8557
K 3727 HEE 12667 B 6057 G R 0457 4%
A AR RUFE R E RS S REA —EN
AH A S B R TG0 ) A T o A 1 5 ek L 8 A i 34
JEARTEL—3,

B A Atk PR pH L FLWR A & R
TEMASAS DAL HR 3.79.4.66%
0.63%F15. 13% . & FE S B AR Kt TR, o, pH
MAMRSTHRERALF (P>0.05), L& RME
BAS A HEZE R B R B EKFE(P<0.05,3
PLCFR B 9587 YF3240° , “HiE & 8 57 & B Ik,
A SHN B HORE R L VEH . O IR & i P S A
HEAR AR REI >10% ., Bl &8 & 5 b
MEFFERNEED CREEMASAETE
HE |,

2.5 ZETEHN

2 7 AT, S0 0 Bl Y A5 RS 6 B A = B
KUK H B 6057 > fEHL 5 57> R AL 9587 >4
F 0457 > YF3240" > R K 3727 >k E 721" >
‘E R 167> E 3357 >k 12667 >k 4057 >
‘g 3687 > HUILEN 167> HEE 8 5 > ik}
FI 9327 = KA 267, HE & Hi 1L 14 4 3 2 < &
6057, “fEEL 5 5 R HL 9587, g K 0457 Al
‘YF32407, fin AL O& BE BE D\ = BIAK AR IR < 8
6057 > flEL 5 457> HHL 9587 >R K 3727 >4
E 0457 >3k E 721" > YF3240" >“‘FE 167 >4
3357 > E 1266 > B 405> 14> 368" >
HOILEN 160 > MEE 8 57 > G BEHFIT 9327 >
CRIIL 267, HEA BT LAY R B 6057 BB S
SR EA 9587 LR K 3720 M E 0457, 4 L,
CEEUF 6057 RS S0 CHBRA 9587 R 0457,
‘YF3240° e K 3727 AR 44 F 2l £k
o A ZR G PR B 0y R 4 S EH IR T B K
mn A REIL 267 B ILE T 167 U RFE IET 9327
ML 8 5 MLERIFMSG .

2O

3o

3.1 EHRRZMHRI 24k~ 8 @A 20
FORME TR A KA A A KA R AR KR
PN NN W BT e g v ) A e Y 7 il

. AU oK, ARREE T 5 2 S A
RN E (P<<0. 01 B I 2 (P<C0. 05) IEAH X,
2 W 23 KR A 3 A i 25 - L A 0 1 4 bk
PR E AR K5 AR RN AR AR X I
KA EH =R S R —8, SRR
o, CHEE 8 5 AE S S Al 25 ER (34. 75 %0) Al
O (13, 81 26) BRI, A bk fif 7 A )7 o iy L, 4
AT K 5 A RS ZE BB E(30.00%0) AR L E
(13. 14 %) ¥ F HoAh & A (25, 75% F1 11. 90%0)
DR A R 8 77 i (53. 29 119, 91 t/hm?) & T3
fll 23 Fl (49, 58 F1 18, 82 t/hm®), X 5 X 4
TR AT SR A ST A R B

FORAF AR B 25 L RFRLSR A iR 25 R I
FEAR T4 L B0 22 S 58 i bk 35 o & i,
CA BT Won AR 2B BOR, U H R R ALK,
2Rk ZE M) 5 A Bk B L E B, K 4R = NDE A
ADF"*) i Bl 6K 1 BUA VERY & 52 3E 70 g/100 g
FRFRL (5 4 Bk 0 b T, R RS M B OR SRR TE M B
L ORBESE R, CP 58k R B 3 A C (P <
0.05),NDF 1 ADF 52524 K IEAH G, 3E 0 & &
SRR b T 3 IE AR G (P<T0. 05) , 2k i b b <
8 T Mk RN L E RO, H AR CP AR,
NDF Fl ADF iz {5 » i < 81 6057 ¥ e 8 8 K, H
SRR UE M R i X5 IR RE S ) A AR
WFIRE 45 R A — 5,

(EARF A, A ek & 525 b L
35 IE AR G, 5 SR L ORIORE R B R f 3 6 AR G B
BURH DG, TR AL ™t TE 4 A0 I, 36 W1 6 KA AR 14F A A=
ARG ERAERKS SR ARER IR0, WE
FEAERKRERR WDGA 7= W) 2 0 4F T 25 0 o 4 410 11
FERAE K. 3k — S 7E B AT N A AR Y oY
HAS B TR, 7R KRR A T A A AR B )
FEP A R, AR 5 AR R R U E R
R L DA 52 M) K 4 BRI T X — T
WL HEKREMHEHEL,

3.2 AEMMITERBITHRNTIG

FORFEFFE WAL GEA IR AF TR FF 98 5%
BLGY R BEAR R R b 4 R & A o T B K Ak A
SRR VA S O O S Gl I E I N W
IR £ S0 B 2tk JE R & R 19, 84~
27.43 g/100 g, NDF 33. 91~49. 30 g/100 g, ADF
16.23~26.89 g/100 g, ¥iEF(GB/ T 25882—2010)**
ZRRLL FARE, AR RO R pHL EJ S A
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Table 7 Grey correlative degree and order of 16 maize varieties

SRR SRR i HE Y A G 156 32 .
. . TIAS G B¢ 2 HE 7
i A Equal weight Order of equal Weighted )
Order of weighted
Varietiy correlation weight correlation correlation )
correlation degree
degree degree degree
B 605 0.828 6 1 0.852 9 1
Denghai 605
5 5 0.809 9 2 0.829 1 2
Dedan No. 5
B 958 0.781 6 3 0.788 6 3
Zhengdan 958
KK 372 0.763 9 6 0.786 1 4
Nongda 372
e 045 0.771 8 4 0.777 3 5
Xianyu 045
K E 721 0.748 1 7 0.760 1 6
Laiyu 721
YF3240 0.7657 5 0.7555 7
&£ 16 0.746 8 8 0.737 0 8
Liyu 16
JeE 335 0.708 8 9 0.718 9 9
Xianyu 335
ek 1266 0.703 0 10 0.710 2 10
Xianyu 1266
W E 405 0.694 7 11 0.701 1 11
Aoyu 405
4 368 0.683 2 12 0.690 0 12
Zhongjin 368
HILFI 16 0.674 1 13 0.680 3 13
Jingjiu silage 16
MES S 0.667 3 14 0.661 2 14
Yayu No. 8
HRHE I 932 0.638 3 15 0.642 3 15
Jingke silage 932
Kuilu 26 0.6159 16 0.617 6 16

Dajingjiu 26
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HEAWE. TRTEYE XA PEERL &SR
T/CAAA 005-2018"* — &% Jit & 45 i . NDF , ADF Al
VE B P AR X DO G B DA b bR o, 3R B R I b
DX 4% 2 it il 47 68 9 ) B BT b A B 4 R AR
B, ARG AR RV, 5F AT, 55 DM
MEH S BRA M, CP.NDF 1 ADF I A& 1
13X 5 T I R AR W R BT AR TR 43 TE R A
A BLTT G N R B A T R AR I
Frfa bR IER LR i M E S A S B A A R
B X I ity JoT 52 M K T 9 I i/ V8 4 i S KT
7 L I 2 I A OG (R 435 A 0,321 1 0. 332),
F WA A] K G i ) 4 ik rh bR LG B 25 57, S B
SRR DR E By B A AN [ DT o 2 R )
TR REME S . ORI SRR T &2 S )
S3 RS P O TR A AR GF B A AR T DL g
1 B K A R T IR AT SRR E M L A s PR
AR R0 K & R B A A BT DR P i AR A
o7 42 Tl 7E A /N TR PN 5 02 R A ) 4 M 2 1
(R 7= 40 7 0 2 e 2o i vhy KU R 8 R A 7 4R TR 5 1R
WES.EEAESR S BAE LA, S 8EHE A
BHE TR RESY . ARBFSE A [ D 4 k7 Y A
6] 2,12 K B A RS BV A I 25 507 B8 5 0k i AR
RIS B R B A O XA R — IR
NS
3.3 AEEXRGBWHHEEEMN

H AT K OCER A M i) iz THEM 22 50T
Mt GRIAEDINh 7E T I R K R O 2 v R
& —F AT AT 0 7 . A A 1 2k &
KEFER—DKERG, - ERGE
) — PR 3 o0 A &R G b A& DR I AR DG AR B R
XfH BT AN . SRR, “ 5 6057 48 H 5
S 9587 L 4 R 0457, CYF32407 ¢ 4k K
372 LAV R R X 2 E T £ OKE
AR sl Aol {E A= 7 7 R R o DG ABLAR A B, A i
NG [ S S I S o LR I S/ Y N7 | L
HULEI 167 U RHEI 932 f MR 8 5 R
AR BB H I VE R S AR AR A TELR
BV P HEA SIS A R L — 25 I AR A (E
.

4 & it

FEAREHREFL B EZEREIML. S
W ZETLE A IR A OC AR R R L E

WAk I s . BER A SRR L R R
AH¢, NDF I ADF 577 b 55 52 4% I8 3 60 AH OC L FF
B G A D R e AR S AL A
R R AR DGR BE 5 v, % 7 R AR AR AT 4R
MY, B 6057 A5 50 AR 9587 R
0457 ¢ YF32407 Fl ‘& K 3727 KBk BF A 4 i, & 8
TRV Hb X4 AR T I R K IE AR T R (F7E () A B
VR R B Ak A R AR R
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