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Abstract: This study investigated the whole-plant, whole-ear and whole-straw silage efficiency and utilization
characteristics of different maize lines. Three new strains of dual-purpose grain and fodder maize (MTP-044, MTP-
080 and MTP-082; bred by Sichuan Agricultural University Maize Research Institute) and one silage maize strain
(Yayu No. 8; Sichuan Yayu Technology Co. Ltd. ) were studied. Biological yield and related agronomic characters
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were measured at the three-fourths milk line grain development stage, and samples ensiled. Under this criterion the
time from planting to harvest of the four varieties or lines was 120 to 123 days. The nutritional value and
fermentation quality of whole-plant, whole-ear and whole-straw silages were measured after 60 days of fermentation.
The growth stage at harvest, the number of green leaves and the ratio of green leaves were the highest in MTP-080.
The fresh and dry yields of whole-plant silage and whole-ear silage of MTP-082 were the highest. Whole plant silage
of Yayu No. 8 had the highest neutral and acid detergent fiber contents, and MTP-082 had the highest crude protein,
starch and water soluble carbohydrate contents. The net energy for lactation of MTP-082 was significantly higher
than that of Yayu No. 8 and MTP-080. In addition, the pH of the whole-plant and whole-ear silages of each variety
or line ranged from 3.53—4.07, the ammonia nitrogen/total nitrogen was less than 10%, and the flieg score was
above 110 in each variety or line. The overall evaluation of the silage fermentation quality was excellent. The total
energy, total digestible nutrients, digestible energy, metabolizable energy, net maintenance energy, net energy for
gain and net energy for lactation of whole-ear silage were significantly higher than those of whole-plant silage and
whole-straw silage. The relative feeding value of whole-ear silage was 2. 05 and 3. 37 times that of whole-plant silage
and whole-stalk silage, respectively. In general, the dual-purpose grain and forage maize varieties such as MTP-082
exhibited high yield, desirable stay-green characteristics, excellent nutritional value and fermentation quality when
used for whole-plant silage, and also provided high-quality raw material for whole-ear silage. The development of
whole-ear silage made from dual-purpose grain and fodder silage maize adjusting ensiling measures to local conditions
will help the maize planting and breeding industry to save costs and increase efficiency.

Key words: silage maize; whole-ear maize silage; nutritional value; fermentation quality
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i R AR AR T8 5 Rl itk 75 2k I R E W RS A1 W A i I IR 0 R
B85 J7 AT T X FEWFSE < 1) X FEAS [ 0 FH B oK 7E 4 ik 77 I R BE T I RS AT 55 0 FORFRESOIR 09 7 B L BT 5 2)
W 5T A AR 5 T W0 SR 0 (E T & I b BT 22 (B A O 3R 5 3) WE Y e R 5 I 5 B 7 IV 9 35 SR O RN & B o BT . DA
W46 T W R OK R B AT EOKCR B E WO R RIS

1 #MHBE5FE

1.1 #5306t

R H 57 T P01 ARl K 2 BAR AR BF 2% 33 (N 307337, E 103°38”, i 4k 523 m) , 4F P-4 15. 9 °C, 1 o #45
Wt 38. 1°C, kil — 5. 5 °CL4F V-3 H B £ 1161, 5 h, 4R P2 ok it 1012, 4 mm, TR 285 do X4 b 13k
W SR 71 g kg L, 2 16.87 g-kg ', AWE0.29 g-kg AWML 24.88 g-kg ',

B BB MTP-044 \MTP-080 , MTP-082 i P4 JI1 4 ol K 2 F KA FE I 4L BL b 77, JLAF A O Ok — BE R
(Tripsacum dactyloides) — K4 H (Zea perennis) 5 IR 75 f5 1 MTP 5 B73 Z R I 58 15 2 i8R, A Ry £k
H A% ohd3. L JAVHE £ 7 8 5 W B MUk ERHE M A IRA R . FrA MR F E R, 2020454 J] 14 H
ARV A3, /NXHEA 30 m*(3 m X 10 m) , 4 R &E & , o TA-EE H FIE Frp ™ & . #RATIE 0. 4
m > 0.9 m,7CE BBk, B HE A 3600 Bk -hm . JEALIE FH R 3R 45 kg-hm*, 5 B R £5 450 kg-hm*, #4715 138 1 R %
90 kg+hm *, KW WU 91368 i IR 2 150 kg-hm *. 5e i AR K, Az < 30 0] AR 40 52 B A7 100 26 47 B3 2 0 B L, At ]
FILK H A 2
1.2 KBk
1.2.1 VAR 7 8 D E e il JE A B R FLA I 3/4 WA FNS R, AR 1T 2k 10 Bk A AR P AR Bk DU
JE MR R R I I TE I B SR RO AR IR b g B DL i R Ak AT AR 5000 DL Bl S kit
I 7= s BA 7 i B 20 emy, Herb 3 HE A2 25 BR A AT 0 A /0N IX 4 e A fif i N R AR R A 1SN DO KR L B S
5 B hm? 77 5t (kg-hm ) o FRREHLEL 1 kg B &b 65 CHETJ5 K 43 & S 4 B0 4 36 40 T4 ™= ik o AR 0 51 1ol
FR G RN T 5T AT AR TR DU R R RN RS A R AL (9ZT-0. 6, FB N e H A ) PIE & 1~2
em , SR IRk B R E =90 %, VI HE K B 9~10 mm, IR 2) %% 300 g 247 F 30 em X 20 em W 2 M 48 h 4 R EE
HA B ALV 300, 458 BLAEJE ) B2 B 11, 5 A 6 1 d A58 o (254 5) "CREEIRAT 60 d 7 TFAE, Zo st BT
5 em A b, HATF I ARDEHE &, T 0 i & B il 5 A SR LT
1.2.2 EFRMN I E K I 1 7 0 52 9 B (dry matter, DM) JHLZE 4 (crude protein, CP) | H % Bk %
£ 4 (neutral detergent fiber, NDF) (2 ¥ 8 i £F 4 (acid detergent fiber, ADF) K 43 (crude ash, CA) JHLAE i
(ether extract, EE) .45 (calcium, Ca) Fl1#§ (phosphorus, P) 5 f . K Van Soest 25 (1) J7 5 I 58 BR ME PR I R R &
(acid detergent lignin, ADL) % . R FH B — & /2 15 00 %2 7T 3% 1 ik /K £k & 4 (water soluble carbohydrate,
WSC) & it o R m S B /K i — B EE k™ 0 22 UE R (starch) & & o b o Uk U £F 46 1 ik K 1K & 4 (non-
neutral detergent fiber, Non-NDF ) # % 2 X Non-NDF (% DM )=100—CP—NDF—EE—CA 8™ RKu] Fi]
R 3k 4% 21 4 (unavailable neutral detergent fiber, CC)MRIE AL CC(%DM)=2. 4 X ADL i1+5™ . A F] F v vk
¥ ¢ 4 (available neutral detergent fiber, CB3) #2 #l§ /A X CB3 (% DM) =NDF—CC i+ %" . A %F 45 F 4 {4
(relative feeding value, REV)# i RFV=(DDM X DMI)/1. 29 %,z h ,DDM b 3 1k 2% T 9 5 (digestible
dry matter, %) , DMLy T4 Jii R £ & (dry matter intake, %)

1.2.3  fig & i 185 P £k A4 2 2 GE(MJ-kg 'DM) = (CP X 23.86+EE X 39.36+ADF X 17. 58+ NFE X
17.58)/100 1 %4 &4 BE (general energy, GE)™', H: tf NFE & JC & i2 ! ¥ (nitrogen free extract) , # i A 2. NFE
(% )=100—CP—EE—CF—CA i+ 5", & . CF Jy HL4F 24 (crude fibre, CF) o 4% A X TDN (% DM) =
96.447—0.110CP40. 988EE—0. 799CA —0. 36INDF—0. 161ADF—0. 811ADL — 0. 083starch 5 & ] 14 1k 37
43 (total digestible nutrient, TDN)"™" . Z: I NRC™ (1 24 =i+ 551 1k i€ (digestible energy, DE) X i i (metabolic
energy, ME) . 4k 4 fig (net energy for maintenance, NEM) | 34 & i+ i (net energy for gain, NEG) , 220U F : DE
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(MJ-kg ' DM) =0. 04409 X TDN X 4. 184, ME (MJ-kg ' DM) =0. 82X DE, NEM (MJ-kg ' DM) =1. 37ME —
0.138ME’+0. 0105ME*—1.12, NEG (MJ-kg ' DM) =1.42ME—0. 174AME*+0. 0122ME*—1.65. # 4 24 &
NEL (MJ-kg ' DM) = [0.9265— (0.00793 X ADF) 1/0. 4536 < 4. 18 i1 5 W FL 1§+ A (net energy for lactation,
NEL)™,
1.2.4 FHFWRBEMBHT AT B S MERHFRICRE & 20 g, A 180 mL ZE 1R K IR & ¥ 5], B THEIK 15
min, F 4 )2 20 75 F15E PRI 4R UK, i 45 75 R S R 4 0. 45 pm SCFLUE B U8, — 20 "CORAEFRIN . SR
47 8 6 R 2 FE20 8 pH 3t (B 1) W 2 7 & pH A, IF 1155 2% [CIF 43 (Flieg score, FS) , FS=220+ (2X DM —
15) — (40X pH)" o R FHZE By — IR SR AM e 215 1 2 2 45 &l (ammonia nitrogen, AN) & & , F] FHLE 110 52 19 4
ORI A A A/ B A (total nitrogen, TN) (AN/TN) ™, BU55 143 5§ W T 4000 r-min ¥ 2 L HL(5810R, % [
DU 5 2 i AR ) T B0 15 min, BT VRS 0. 45 pm (9 f0FL I8 B A U8 T 5 mL (9 8.0 48 b, SR T v AORCHE £ 135 vk 4y
Mr 3 % h FLIR (lactic acid ,1LA) . Z i (acetic acid , AA) #1 T & (butyric acid , BA ) & &,
1.3 HEa®2

fdi i Excel 2019 % % 4fs pE 170 S 8 5 . S ] IBM SPSS 27. 0 #E 4775 22 70 B , % ] Duncan R #E47 £ H 1t
B8R BE R R R SRR R
2 HREHH
2.1 FR&M(R)ERETRZREBRAEF ZE

AR (R A B WIARIE R 120~123 d, 3 Ry h bkt S Rh (RO R ZHR LR 1o RRR R TR Bk s b i
B EAT B R 22 5 B 3 (P<T0. 05) , M BN &5 2R ML AT R AL 22 57 R 8 35 (P=>0.05) o M i 8R4 i 50 1K
R ok Pk 5 5 (0 T AR AR, R (R [R] I 00 it B R it L 25 5 1 35 (P<<0. 05) , Hi , MTP-080 4 - 450 I 4t it

F1 FREGM( RIEERZHERRFELE

Table 1 Agronomic and yield traits in different varieties

i { Ttem MK FHN 85 Yayu No. 8 MTP-044 MTP-080 MTP-082

4= & W] Growing days (d) 120 121 123 120

B %5 Plant height (cm) 276.40=+2. 21b 303.80+3. 37a 302.5042.91a 282.3042. 15b
A7 5 Ear height (cm) 120. 807+ 3. 55a 121.10+2. 86a 123.90-+2. 69a 115.10-2. 06a
K Leaf length (em) 97.60+1.0la 88.302. 44b 94.90+1. 23a 93.304£1.11a
9§ Leaf width (mm) 11.7740. 25a 9.9340. 21c 10. 25+0. 16¢ 10.9840. 22b
I J %0 Number of leaves 18. 6040. 22¢ 19.5040. 22b 20.60+0. 27a 20.40+0. 22a
2% 4 Green leaf number 10.80=£0. 33¢ 11. 20=£0. 39¢ 15.70+0. 15a 14.10=£0. 10b
21 1t Green leaf proportion ( %) 58.10+1. 76¢ 57.32+1. 46¢ 76.3141. 14a 69.2040. 95b
ZXMl Stem diameter (mm) 25.9240. 84a 25.50+0. 84a 25.37+1.32a 28.7340.82a
FE47 %0 Number of kernel rows (line) 15.60=0. 58b 17.8040. 47a 17.4040. 31a 17.4040. 31a
1740 %L Kernel numbers per row (pes) 39.10+1. 66a 39.60+1. 15a 38.40+1.18a 41.80+1. 36a
B Ear diameter (mm) 53.0870.79b 56.80+0. 68a 56.88+0. 52a 55. 7440. 80a
Sk it Fresh yield of whole plant (t-hm %) 51.21+0. 43¢ 53.78+0. 89b 59.85+0. 81a 62.00=0. 78a
LBk 724 Dry yield of whole plant (t+hm ™ ?) 18.7140. 16b 19.1240. 32b 17.7840. 24c 20. 32=+0. 26a
SR RE 5 Fresh yield of ear (t-hm ™ ?) 16.14+0. 22¢ 18.40-+0. 18b 18.500. 36b 20.724+0. 31a
JBEF P24 Dry yield of ear (t+hm %) 8.95+0. 06¢ 9.88+0.27b 9.60+0.07b 10.58+0. 10a
SRR FE 5L Ear harvest index (%) 47.85+0.61b 51.75+2. 15ab 54.74-+0. 45a 52.08+1.15ab
HAE = B Grain yield (t+hm™ ) 7.65+0.06b 7.85+0.23b 7.73+0.22b 8.48+0.11a
HEARL 3R 45 B Grain harvest index (%) 40.87=+0. 49b 41.04-+0.19b 43.48+0.43a 41.74+0.28b

T AATAR/NG FHERORTE 0. 05 K B2 57 B3, TR .

Note: Different lowercase letters in the same row were significant differences at 5% levels, the same below.
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b f i , MTP-082 R 2, HE £ N7 85 Fll MTP-044 B, 4l stk 13 4 A4~ it Bl (R ) R 4 PE 5 55 3 43 S MTP-080>
MTP-082>MTP-044=4H £ 7 I 85 . A=Wy = & 75 I T K 21 B A0 8 19 1 B4R b . P2 i o0 A R W, e Bk 7=
it MTP-082 5 & , H R J& MTP-080 . MTP-044, 3/ 87 i & A bk fif 7 5 1 W 3 THE £ F 1785 (P<<0.05) . &
R 28 MTP-082 it i, i % i T MTP-044 MTP-080 LA I il £ 35 IF7 8 5 (P<C0.05) ., MTP-082 & Fll fif p= 5
FE T HAb 3 A S AN (FR) (P<<0.05) , MTP-080 5 MTP-044 & it # 25 5% (P>>0.05) ; % B it 3% 45 %5 725 iR
47.85~54. 74, Horf MTP-082 J B 177 & 1 2 w5 T HAWBT f A (R ) o Rkl R 48 B0 IR R 40. 87~43. 48, Hirh
MTP-082 ¥4 /= ik # 8. 48 t-hm %, . 7 T MTP-044(7. 85 t-hm *) MTP-080(7. 73 t-hm *) & i EH I 8 5
(7.65t-hm ?).
2.2 KRR &A(FR)E KAk RARETEERFMILILEK

& A (FR)TE 3/4 FLEI WK , A bk AR BE S I8 FR 00 W3R 2, MTP-082 4tk i WML AR 1 & i B 35 v Tk
£ 7 W85 M MTP-044(P<<0.05) ,fH 5 MTP-080 22 5 A 1 2 o wh Al (52 MUK 107 FURL K 43 &5 £ T W 35 22 =
(P=0.05) ; o Pk 1 U 2F 4 RN i M Uk U 4F 4 & i 22 % W 3 (P<<0.05) , i MTP-080 flfE E /N8 T & = T
MTP-044 } MTP-082; i i ( R ) [H] g MV I K T & 22 55 A 3 (P=>0. 05) ; MTP-044 HE i M 8 3 £F 4 P i /K Ak
AW E S THEEE 85 & MTP-080(P<<0.05) ,fH5 MTP-082 Jt i 3% 25 5 (P=0. 05) ; fh F ( R ) [8] A 1T F)
VR AR 4 S T R R TR IR A S 2 F R B E (P>0.05) . MTP-082 3 # & 2 i 3% & T Hofth 34~ 44 8
(P<<0.05),7f H MTP-082 n] ¥ Mk Kb &9 & i o A X 4R FH A (B 7 0 5 I8 55 M (L M E ZE 48 b , 4 D44
B 1] AH %R M A 25 H B % (P<<0.05) , H th MTP-082 fil MTP-044 & # & T % £ 3% It7 8 5 Al MTP-080
(P<<0.05),

fn PR (B R E T S 8 25 5 W (P<<0. 05) , HfE B3IV 85 g 3w T HoAh i A () (P<<0. 05) , 31X 7]
e THE £ FW 8 S 4k B/ Frap M AR X f 22 Fr 8, MTP-082 IE A S R EMEHF N 8T £ R AR FH (P>
0.05) ,{H & 3 & T MTP-044 fl MTP-080(P<0.05) . fhFl( ) MUK K 43 & & o i # 2 5% (P>0.05) . MTP-
044 P PR VR A EF 2 R 1R VR VA 41 2 LA B IR 1 R VA K I 3 % i 0 3 v T A SRR () (P<C0. 05) . MTP-082 3
VR AR Ytk AL A ) 3 & T MTP-044(P<<0. 05) ,{H 5 £ 75 It 8 %5 il MTP-080 G &b % 2 5+ (P=>0.05) .
M EHFI 85 EM & &5 MTP-080 & MTP-082 22 5 R i 3 (P=>0.05) o fFl (5 ) [ o] LR K AL & 90 F 2 2
SR E(P>0.05) . MTP-082 438 75 I AH X 1] FH A {8 W 3% /& T MTP-044 F1 MTP-080( P<<0. 05) ,{H 5t £ &
85 R AR (P>0.05).
2.3 RRE&M(R)ERAKAFRLFERZTMEILEK

AP (R ARk I AR 25 R 138 (£ 3) ,H MTP-082 B4 7 18 FH i E 18437 1 AH A m] 31 1k 35 00 B 3%
o T A S AP (FR) (P<C0.05) . MTP-044 B 8 AT IH AL 324 AL g AR AE 2 35 58 SO v fig o 35 & THE &
FHI 845 M MTP-080(P<<0.05) ,{H 5 MTP-082 Tt it % 25 H (P=>0. 05) ; MTP-082 5 MTP-044 i 45 FL ¥ fig b &
T EHFE 8 S M MTP-080(P<<0.05) ,MTP-082 5 MTP-044 JC . # 2 5 (P>>0.05) ,

M HFI S S R E I R AE B T HoAh 345 & (P<<0. 05) , /8 MTP-082 B {7 1f A B 1837 1f AR ] 7
b 3543 3 8 T HA 34 Al (R ) (P<<0. 05) , X & F MTP-082 4 #k R A AW 77 i = Fr 8. MTP-082 iy i nf
AL 7 H Ak RE AR RE R R I B AR S B85 L 3 22 5 (P>>0.05) ,{H i ¥ & T MTP-044 1
MTP-080(P<<0.05) ., MTP-082 i T % It 8 5 & MTP-080 i FL ¥+ fit 22 % A W% (P>0.05) , B 5 & m T
MTP-044(P<<0.05)
2.4 KR G&A(FR)E KA kA RARF LB 5 R LA

Bdh R (R) &I pH A 3. 53~3.80(F 4) , H i MTP-080 I & 1% T HAth 5 A (2 ) (P<<0. 05) . MTP-080
FLIR & i o 35 8 T H A 3/ WA (R) (P<C0. 05) 4 Al (R FLIR : L EF AR E (P>0.05). A fF(R)
SR/ B AN T 10% . JAh T A dhFh (R ) & T 2% IOPE 43 78 110 43 DL b 35 00 e i B S AR DE A 24
e
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x2 AEAGEM(R)EXEHRMEBECEREH S RIARAMERE
Table 2 Nutritional quality of whole—plant silage (WPS) and whole—ear silage (WES) in different maize varieties

i 5 M EHN 8% Yayu No. 8 MTP-044

Item LHRE I WPS REHF T WES LHRETWPS REEHFNWES
DM (%FM) 32.2140.42a 48.57+0. 90A 33.2240. 44a 41.9341.36B
CP (%DM) 8.17+0. 15b 7.9340. 39A 8.134-0. 03b 6.3340.44B
EE (%DM) 4.17+0. 38a 5.5340. 17A 3.8740.15a 4.1040. 32B
CA (%DM) 4.7340.41a 1.334:0. 39A 4.3940. 11a 2.2440.11A
NDF (%DM) 44.2040.75a 22.73-0. 23BC 41.50+0. 25b 26.87+0.41A
ADF (%DM) 27.8241. 14a 13.0740. 43B 24.37-0.49b 16.9740. 41A
ADL (% DM) 2.4040. 25a 0.77£0.07B 2.3340.67a 1.574:0. 32A
Non-NDF (% DM) 38.74+1.19b 62.47+0.55AB 42.114:0. 20a 60.46-+0.75C
CC (%DM) 5.76+0. 60a 1.84+0.16B 5.60=0. 16a 3.7640. 45A
CB3 (%DM) 38.44+1. 35a 20.89+0. 39B 35.90+0. 37a 23.11£0. 62A
Starch (% DM) 28.84+0.42h 57.7141.27A 26.7440.63b 49.3742.62B
WSC (%DM) 2.102=0. 06b 0.30740. 00A 1.800. 18b 0.774£0. 26A
Ca (%DM) 0.204-0. 02ab 0.0240.01A 0.180.02b 0.03£0. 02A
P (%DM) 0.194-0.02b 0.26740. 02A 0.1840.01b 0.24+0.03A
REV 141.54+2.05b 322.2144. 60AB 156. 731, 74a 262.1844. 48C

it [ MTP-080 MTP-082

Ttem LHRE I WPS R WES HREFNWPS REEHET WES
DM (%FM) 28.3740. 16¢ 42.97+1.50B 30.7740.07b 44.3340.76B
CP (%DM) 8.8340. 22a 6.67+0.17B 8.9740. 15a 7.4040. 35A
EE (%DM) 3.9740. 15a 4.3740.20B 3.83+0. 19a 4.234-0.19B
CA (%DM) 5.2140. 56a 1.424+0. 17A 4.4440. 24a 1.44+0. 54A
NDF (%DM) 43.010.49a 23.60--0. 62B 42.000. 40b 21.4740.32C
ADF (%DM) 27.5340.49a 13.9340.57B 23.3340.17b 13.10+0. 21B
ADL (% DM) 2.2740.18a 0.90-£0. 20B 1.7340.27a 1.004:0. 06B
Non-NDF (% DM) 38.93-0.49b 63.95-0. 40AB 40.7640. 94ab 65.460. 65A
CC (%DM) 5.447+0. 42a 2.1640. 28B 4.1640. 65a 2.4040. 14B
CB3 (%DM) 37.63+0. 88a 21.44+0.61B 37.847+0. 31a 19.0740. 36C
Starch (% DM) 28.66+0. 94b 55.514+2.49AB 33.98+1.07a 54,46 1. 59AB
WSC (%DM) 2.7240. 18a 0.60=40. 25A 2.73+0.23a 0.802£0. 25A
Ca (%DM) 0.254-0. 02a 0.0120. 00A 0.2220. 0lab 0.022£0.01A
P (%DM) 0.214-0. 0lab 0.2874-0. 04A 0.24740.01a 0.2740. 04A
REV 145.7140. 85b 308.0048. 16B 156. 671, 44a 341.1845.55A

REV: A X5 5 J] {6 Relative feeding value; [RA7 N [F /NG S8 F R 5 S0 43 50l 26 7R AN 8] K 5 i 4 bk RO BB 35 02 7E 0. 05 /K- 22 57 %, T A .
Different lowercase letters and uppercase letters in the same row indicate that of whole-plant silage and whole-ear silage of different maize varieties had

significant differences at 0. 05 level, respectively, the same below.

B (R) A H I pH R 3. 56~4. 07, o MTP-044 & 2% 55 T Hifth & F (R ) (P<<0. 05) ,MTP-080 .M TP-
082 5HEEFN 85 R AWE(P>0.05) . HEFN 5 FLE & &t b F (8T HAb 34~ Fh (FR) (P<<0.05),
MTP-080 7.2 : 12 1o 3 = T HA Al () o 44 SRl () REEE I 28 2/ M A IR R KT o Bh4b,
HE A (R R F I R B2 O3 ¥ 7E 12047 DL b SR Wﬁi?ﬁ%%lﬁ VAR TE Y 3 A G, o MTP-082 il
M EH I 85 3R [P ¥t 150, HH F R BE ORI R .

2.5 EARRAFEF XTI MAILE

AN TR A% B 0 R i 0 (A & DU bR A 7E B3 25 5 (P<T0.05) (3R 5) o REF A L6 ST H k5%

FOAARRE AR 4R R B S Re SO L RE Y B T A R AR A I (P<20. 05) , T I SR B AL RE
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Table 3 Energy value of whole-plant silage (WPS) and whole-ear silage (WES) in different maize varieties
i H HEEHFN 8% Yayu No. 8 MTP-044
Ttem AHRFTWPS  REHIWES  AHEFWPS  REFE WES

JAfE General energy (MJ-kg™ ")

FAL(7 T AL AE General energy unit area (X 10° MJ+hm ™ *)

B AT 4k 95 43 Total digestible nutrient ( %)

B 037 T AR R AT W AL 3543 Total digestible nutrient unit area (X 10°+hm )
WL fE Digestible energy (MJ+kg ')

FRHHBE Metabolic energy (MJ+kg ')

43514+ i€ Net energy for maintenance (MJ-kg ')

34 7 4 BE Net energy for gain (MJ-kg )

W FLIEHE Net energy for lactation (MJ-kg ')

18.1740. 12a 19.054+0. 09A
3.40£0.03b 1.7140.02C
71.11+£0.59b 84.2640. 29A
13.3140. 11c 7.54+0.05C
13.1240. 11b 15.5440. 05A
10. 76 0. 09b 12.7540. 04A
10.724-0. 18b 15.66=20. 13A
8.68£0.17b 13.4440. 13A
6.05£0.11b 7.59+0.03A

18.1640. 05a 18.47+0.08B
3.47£0.06b 1.824+0.05B
72.85+0. 39 80.2240.13C
13.9340. 23b 7.9240.22BC
13.4440.07a 14.80=£0.02C
11.0240. O6a 12.1340.02C
11.2740.12a 13.94+0.05C
.19£0. 12a 11.76+0.05C
.36+0. 05a 7.30£0.03B

D O

I H

Ttem

MTP-080

MTP-082

RRFNWPS  REFIWES

REEHEIWPS  REEFE WES

S fE General energy (MJ-kg ')

FALAT T AL AE General energy unit area (X 10° MJ+hm ™ *)

BT L 974> Total digestible nutrient ( %)

FAL(SE T AR TT T A6 3% 43 Total digestible nutrient unit area (X 10°+hm *)
WAL AE Digestible energy (MJ-kg ')

R fiE Metabolic energy (MJ-kg™ ")

45 14+ fiE Net energy for maintenance (MJ-kg™")

195 4 fiE Net energy for gain (MJ-kg ')

WFL i BE Net energy for lactation (MJ-kg™")

18.0840. 11a 18.7040. 08B
3.21£0. 04c 1.824+0.01B
71.04+£0. 64b 82.8040.44B
12.6340.17d 8.06+0.06B
13.1040. 12b 15.2740.08B
10.7540. 09b 12.524+0.07B
10.704-0. 19b 15.0240.19B
8.66=+0.18b 12.8140.19B
6.07=£0.04b 7.53%0. 04A

18.2040.02a 18.71£0.11B
3.70=£0.05a 1.98+0.02A
72.56£0.35ab  83.4740.48AB
14.7440.19a 8.83£0. 08A
13.384-0.06ab  15.40£0.09AB
10.984-0.05ab  12.63£0.07AB
11.184-0.11ab  15.31£0.21AB
9.11£0.11ab  13.10£0.21AB
6.45+0.01a 7.59£0.02A

x4 FREM( R)EXREHNREELLBERRILE

Table 4 Fermentation quality of whole—plant silage (WPS) and whole-ear silage (WES) in different maize varieties

i H M E #7845 Yayu No. 8 MTP-044

Ttem SRR I WPS PRI WES LTI WPS RAEHNWES
pH 3.80+0. 06a 3.8040. 058 3.7340.07a 4.07+0.03A
FLIR Lactic acid (LA, %DM) 4.9140. 34b 1.69+0.11B 5.76=+0.21b 2.89+0.17A
L Acetic acid (AA, %DM) 1.3640.11b 1.2940. 08A 1.8040. 15ab 0.97-+0.02B
LA:AA 3.6340. 14a 1.3140.03C 3.2540. 35a 2.97+0.15B
T W2 Butyric acid (%DM) 0.06=40. 02a 0.1140. 02A 0.0740.01a 0.0440. 03B
HBAER/BA NH,A-N/TN (%) 4.82+0. 31a 1.3340.27A 5.90+1.05a 0.60+0.21AB
# [CIE4) Flieg score (FS) 117.42+1.63a 150. 1323. 70A 122.1142.05a 126.20+1.71C

EIE| MTP-080 MTP-082

Ttem LTI WPS RN WES LTI WPS RHEHFIWES
pH 3.5340.03b 3.7340.09B 3.7340.03a 3.5640.09B
FLAR Lactic acid (LA, %DM) 6.98+0. 38a 2.96+0. 11A 5.26=0. 36b 2.84+0. 06A
TR Acetic acid (AA, %DM) 2.2940. 0da 0.830.07BC 1.6340. 24b 1.114+0.06AB
LA:AA 3.0440. 14a 3.6240. 26A 3.40+0. 66a 2.5640.10B
T Butyric acid (% DM) 0.11£0. 02a 0.01£0.02B 0.1020.01a 0.06£0. 02AB
HAA/MA NH,-N/TN (%) 6.1620. 26a 0.14£0.10B 6.1840. 59 0.870.27AB
G4 Flieg score (FS) 120.41+1.17a 141.60+0. 75AB 117.21+1. 40a 151. 00+ 3. 62A

LIS ﬁ% o R R T I B0 i A RE LB T AL T T A TR O R e, SRR I RO R AT A IR AR AR

(B VA 45 e M B ME B 1 — D BB B R A R

I 4 45 FH A 7 36 308. 41, B MR I 1Y 2. 0543
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RS AF 3 070G 3. 374755 , 4Bk 7 0 A0 X 4] A {80 2 5 FF 75 02 0 1. 64 4%, 10 % AF 75 007 A4 A0 X6 46 AN (B (91. 65) K F
100, 15 F o fE 541K -

K5 ARBEAXNEENELILER

Table 5 Comparison of energy value of different silage type

=] R RN FEFT I

Item Whole-ear silage Whole-plant silage Whole-straw silage
JHE General energy (MJ kg™ ') 18.744-0.07a 18.1540. 04b 17.26+0.03c
2437 T AR BE General energy unit area ( X 10° MJ-hm %) 1.83+0.01b 3.45+0.01a 1.594-0. 00¢
B4 FE 5 Total digestible nutrient (%) 82.69-+0. 48a 71.89=+0. 33b 59.72+0. 60c
FA07 1A AR AT 3 46 3% 43 Total digestible nutrient unit area (X 10°+hm ™ *) 8.06+0.05b 13.65+0. 06a 5.51+0. 06¢
i1 1k BE Digestible energy (MI-kg ') 15.2540.09a 13.2640.06b 11.0140. 11c
£t E Metabolic energy (MJ-kg™ ') 12.50+0.07a 10.87+0.05b 9.034-0.09¢
4458 Net energy for maintenance (MJ-kg ') 14.99+40. 21a 10.9740. 10b 7.747+0. l4c
14 B Net energy for gain (MJ-kg ™) 12.78+0. 20a 8.91+0.10b 5.9840. 12¢
WL AE Net energy for lactation (MJ-kg ') 7.5040. 04a 6.23-0.06b 5.60=0. 05¢
AR A (i Relative feeding value 308.4149. 14a 150.17+£2.13b 91.65+2. 40c

2.6 FTEREMWRE F AT IRNEA KBS 6 48X R

A L VER S W RDRL S IR AN (8RN & I BT A OGP S A AR B (R 6) , oK I B0 Ak e i B R
AHOE(P<0.05) . ZRMHE0S A bkt & O AR 1 DL SCRT i P oK A G 9 & 6 B 3 IE AH DG (P<<0. 05) , 5 7 I )kt
pH 3% 5 A 56 (P<C0. 05) , F 4l B 7L R 7 2 5 pH B 3% 0 A 56 (P<<0. 05) o BL4h, Al Mk K 4k &5 0 15 4 bk fif
Fra ML i IE AR OC (P<C0. 05) , JE 0 & i 5 A B A ) a3 B 3 IE AH G (P<<0. 05)

F6 EERZHKRSBELRAMNERNMEMKERRZ BOHEXME

Table 6 Correlation between important agronomic traits, nutritional value and fermentation quality of silage

S| PH EH NL GLN SO FYWP DYWP FYE DYE pH Cp ADF  NDF WSC Starch
Item

EH 0.40

NL 0.28 —0.37

GLN 0.49  —0.11 0. 64

SD —0.07 —0.15 0.55 0.02

FYWP 0.28 —0.31 0.59*  0.81* 0.24

DYWP —0.46  —0.38 0.24 —0.15 0. 46 0.33

FYE —0.16  —0.30 0.34 0.17 0.51 0.53 0.78*

DYE 0.29 —0.17 0.44 0.52 0.56  0.71*  0.50 0. 87

pH —0.75% —0.16 —0.37 —0.65*% 0.20 —0.45 0.47 0.18 —0.18

Ccp 0.11 —0.45 0.41 0.81* —0.17  0.80*  0.13 0.37 0.48 —0.35

ADF 0.09 0.45 —0.33 0.07  —0.50 —0.41 —0.79* —0.83* —0.69* —0.27 —0.16

NDF —0.25 —0.07 —0.16 —0.05 —0.18 —0.27 —0.31 —0.63 —0.61* 0.19 —0.06 0.53

WSC 1.16  —0.28 0.52 0.77¢+ —0.20  0.77%  0.09 0.14 0.30  —0.56 0. 84* 0.04 —0.21

Starch  —0.36  —0.47 0.28 0.42 0.51 0.56 0. 50 0. 64* 0. 60* 0.06 0.54 —0.34 0.04 0.48

LA 0. 81* 0.31 0.18 0.60*  —0.34 0.31 —0.60* —0.25 0.14  —0.73*  0.37 0.35 —0.22 0.40 —0.19

*: P<C0.05; PH: ¥k & Plant height; EH: {7 f& Ear height; NL: M/ % Number of leaves; GLN: ¢ M40 Green leal number; SD: 2% Hl Stem
diameter; FYWP: & ¥k it Fresh yield of whole plant; DYWP: £ #k T/ Dry yield of whole plant; FYE: e f & & Fresh yield of ear; DYE:
ST 7 & Dry yield of ear; Starch: JE#) .
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3 it
3.1 FREERMAHREBRA = ZF0

DR R fh A b 2L A R B AR 2R (s A e B IR B . bR AR T R EE N R K
e A AR 7 R E S A AR B, A R A 4 7 i AT DA B AN [ St R A P e R I o R 3 R O OK
HA A = i FFRL™ i M R R P A0 AR WSO 2274 mT B T 32 5 SRR AR B0 AR AR I sl SORF A
M RE . ARBFGE P A S I R OK SRR (5 ) 2 IR 0 1 A R 4] FH AL B b &R MTP-082, Hifif L9 7= =
A3 93k 62. 00 F1 20. 32 t-hm *, S F&E 72 840 )35 20. 72 F110. 58 t-hm *, Bk P2 B35 8. 48 t-hm *, Ho& F /Y
I E KM EF N85 B B, FREN,HEERWAEY ™ &S e A& M Gt EsRk 2
PR 53 TR DG (F Rk v AR A 1R A R R PR AR o 5 A R A B AR T e R B R MTP-082 Bk
e R i o A R BB 8] MITP-082 ZEHURIA TR0 45 b 25 8 T LA A4k, Fy a0 T 49 31 1 16 758 ) 38 1
B T K R MT P-082 1 A 75 10 A1) FH 4 4 e o
3.2 AHRRAREEE KRG TR LB RFN

R AR 6] 5 75 I 6K i 0T 0 BRI L E , — AR I OK A9 NDF<<45% , ADF<<23%, JE By =25% ,CP=
7% “HHEWE KM NDF<50% ,ADF<26 % , ¥ =20% ,CP=7%""", AREd 4 MHEH R ER S8 N
8.13%~8.97% , NDF & # 5 41.50%~44.20% , ADF & & & 23.33%~27.82%, 1& ¥y & & N 26.74% ~
33.98% . HEi S A (R B ADF 4b, HoAb 8 AR 438 8] T B K Z9bnie o b n) 38 F 28 5 32 MTP-082 JE 7K 35
BT E R — AR IE . TV R R T I A L R TR K R AP LR T T A AR v, M A e
R 22 MTP-082 Al i PRk K Ak A W d5c sy FLIR 38 v T 0 & FH AL G R ORE £ 75 112 855, 3X W Al R A 19 2 T i Jo 250
GE T B pH RPN T AR e B BT Y B R A AR T A SR (R pH B FE 4. 2 LR, Hdh MTP-080 |y
pH A K 3. 53, B F LT H AL 34N F (R ), 3 o] &t F MTP-080 52 14 K 3 (3R 14 e ok 76. 31%0) T34
AR OK o3 AR SR TS O I A R 10 35 I S K e 4 R AN L R R A M R SR Y R

ARG 4 R (R ) SR BET EAY SBE B TIH A IR A Ak AR AR AR 2 R R g FE AR DA SO FL v BE 1Y
WEE T AWM R, KBS HpH N 3.56~4. 07, AR ST HE BRI, AR ST E N 1. 69%~2.96% , ¢ K
S BIAE 120 43 DL b R B i BT A AT , R W] EOKR SRR B 4 i = . BTSRRI A R A T
i 5 TR R L, (A AR Y, 52V R R OR T EOR A L, SRR I LA T A B R T
A2, 5 24 ) DL A 7R i R R 5 I ok 4 9 45 IR A HOME (total mixed ration, TMR) 68 B B4R 3 05 4 5 727 L Ak
HAAS Rl R ) SRR IE AY T8 M A B 50 %0 LA b AR £F 4 Pk a4k A 4 RORLIS B 5 = 3 T RS FE A ek I
A X5 FH {8 v 38 300 DA b, ] MR OB AU AT DU BB 43 HOAR TE # L 0 FLIE R 42 /55 [ 2 sl W 9 15 60 Ty
R
3.3 REKEKREFESR AL HE

R EOKRF MBS AR Z IR 7 i R A OC H R VAR B KR & h B B ARtk g
N P PO 7= W=D/ Wi N (ORS00 T = S S <O S S S S (2 1N QTN R 0§
I8, H T8 bR AT PR B2 R ) S 5 g v i AR A R 5T LA 3R U gt i ROR A AN [ R A R AR
AR v S 0 H S A ik 7 B IR AR OG , SRR T R i BRI OGRS R L
B KL gk G R T A AE GG =y m ke R . 2255 2RI A5 DL PG SR S R B AT R
GRS EYERAEY T EREIEMHG, HIL, EE &7 B SMTEE 25 Bt fRegt ks m &
T KB IR RN 2 T T, BN AT 2 B St i SO 22 A R U T R EE R R AR . Rl S B A PR R
FI 7K TR 1A I S 3 BR8] LAl R 5 I 9T 55 9 e AR T R

AR ST I MR (A i AR I AR DG, X 5k W A B g A S — B, TR T A 7 R S R
WSRO SR R SRR XIE AR P A I S B R R A B e 2 () DDA G AR5
ORI S AT R ROK AL S S R AR OC, SR A A — i IR AR G BN B X 5 AT A5 R A
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Bl FRgtE 5 AR mOK AL & Y & B SR S EARSC X AT RE R B TR E i B A 2 ROk S Y
BLAT T, AN SRS IV R RIS pH W35 R OG5 LR O A B 3 R R G 33X 5 AN B AE I A 5 45 SR A
Pl X AT REAE B T RIS MK AL A PR SR 7 I A I o AR v e LR TR R 4 e TR IS ) 3 R AT U R R K AR S
Yoo s, w2 pH UK . B ATTE B I K T BOR M bR R M A b A — o Y AT
Wl AT I b B K Rl B, S AR BT . ABESE R B &R MTP-082 4 bk AL Bl 7 i 44 &, HL7E R ik
U 18 ) g JHG 55 7K SRR R, S — 0 R R R ] i P B 5 T K A L
3.4 RARFEEBNE

R E WL — TR PR R B R W, L 7K 43 KK S5 3 I AP A 1 0K AT 38 m 3 9 7 A 232 A e 1 1Y)
FEA KT 7= 05 0 R Ak H ), DA 4R v A 8 R T R0R . Mitani 552 oE 2 B, DU B IR AR R G H OB
A AR A= 5 DR 2R AT, A58 20 B 43 v i 7 R LG A9 S Bip i) AEAS 23 B W . SRAEF WH/EF IE A4 HOf, HAE K
PERE A TR AR TR AR FEASER ST b, SRS W Lo AR S R T A MR AR R R U I SRR I A 4
FRsr e M v AE 5 bR I 0 W 3 25 5 o DLAh o 9% 2 W R AR T 0 mT T & IR % 1) kL, Capraro 45 5%
O], R OB R ACAE X B AT A A 0, B A s R AR AL SEIC R AT BT R AR
BEICE A b, Mason 55 19 F 5 3% B AR R VR I SR AE T RS T B MG E R R . RS TR
Tl T AR 6 ) FH A (B A R 5 209 2. O5 % A FE 7 09 3. 37 5 , SRl 7 I 4wi) T S A A , AT LAVE SR A Rk 1
WA W4 K B NEHRE R0 o A, A T AR T DR X T WO AL mT LA D /b M A9 600 0L 1 %) B 1) S N iAo SRR
TP T A A RS A b R T I e W R P Rk pHL AT L R B K T R A E R K R
o T E IR T AT RO AT RS AR SR I B R K B R R T SR

ZoR EIRATIE B TR T I OK (JE R & A 30%0) 195 77 M (-5 40 X 1) F A (58 150 9 17 45 - B A
MR AW R ST R B DL AN RS TR A A LA TE A A R A A 4 R A R T RN SRR I A R
SEAN ARG, AR I L AR T M A B L T HARE SO T R B A S DIORERL K T 3 A0 4 A S SR A
FAE P B hm OACKE 39 I 24 2250~4500 7C o AR 58 X AS [R] 7 Y EORAE 2 bR E I RBE I RS A& R 2B 9
i OFFRL R I SR RS 5 T AT T B, N I T B R R A R R T Y 1. 34 4% 5 A
SRR RERL B SRR I A TR A R IR R AR R T Ak R 4 I ARRE QI RE 2 Rl 0 E R DL K
FLERES W = T RS U DARX I A & R IR bk A9 2. 05 A%, SRR IV F ot B dl A

AR 7 I T T AR ) B I S R AT LAAR 4R 52 PR 00 SR F A iR I R B I ORI 3R A 22 BT
3o AT I A ] 5 4 2 AE 4 B 50 %6 ~55 %0 T4 T SR CRIVFF AR JE G2 MR B ), ik B, 98 A 53R B0k 31 e K (i ik
2R T e 52 HL e R R A O R R RO AR, BRI T R I8 S s S (BAR e S BE 480 kgem ) o RAEFE ] i
FHWCHIBLHE] & IR B 0, 3308 e i SR 4R ok 08 A 7 0 & sl Al o RS TSR 2 A k3T T AUk L
WK 1 P A5 810 0 AN 5 AR IO K 8 W s/ TR ) A A A7 0 B A TR A R R T R {1 4
J5 B —E PR, B I ELR T e AE AL i R R U, PR R R R OK R I R AR BN R ROCA
0] Ay B A ol A v M ACRE R AR s An b T K X, AT LA AR SRR IS D R T U A O 1] A D
BODC, A2 R TR it BT 4 T, S 0O 5 ) R JR AR AR 5 7 P e L IXCER R DX, 7 K g B b R R K HE T SR AL
A5 07 LA B B 58 B SO SORF A R 2 I G 2% 1 A 1 200 1 R b o P R TR MR T 3 ROk T R R A R T
BT A RS .

4 it

FRLISTA JH 0 5002 5K BT A BT 7 5 35 5 P 5 85 T 0 0 2 B 5 54 (0T 4 b
W R T, 20 e SR 7 0P G JFORY . KA 0 Ly 6056 ~70% A 11 4 £ 45 P 7 0 0K
BRI 2 15 . SR AR 2 0P AT I 000 AT 2T PB4 7 i AF G 00 (L5
0§ S5 0 0 o 55, R A 5 SRR I ) 60 B8 15 A
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