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AT LAKE O SCRR 10220 e e K A
7 ISR A it 5 R P S K, AR
T30 K ol o 2R S R R R AR R LA, R
M=REREHRX AR BT, RETRIE LS
SN WD ONCY B S D) K DR 1T (=R AL
P I B OK S SR b R AR R O (A () I 4
IR BRI A FRCR , 7800 FRACRT A= 9 o B
W PRI Y, S BT 2 B HE AR 5, D R O
TR R R RO £ L S AR

1 HR5HE®
1.1 A IE R

I AE AL T A6 A A 4 T U b ER a9 3502
I S0 SR 4350 2 KL B 6, 4
HBEECH 2 462.0 hy 4E 39500 13.3 C 4R
AR 521 mm BN 210 d Fe 47, LHEN Ve
+., 2008 4 6.7 .8.9 H ¥R 51 8 24.3
27.2.25.8 f121.2 C,6 A wEmML1.5 T,
7.8 Ay teE AR = 0.5 CA 4,9 A il
B HE R AR AR YR B 52008 4 7.8.9 H iy B K =
AR 137.3 .173.4 92,1 mm, 7 F K EEER
68 G 1RO H YL R 8 L

VA 2008 AFEE ZERE KN 2, OB IE R, T B
R MR KR, AR K EE TIMEFD .
1.2 RE#H 5t

Pl A SRR Y 30 ([E H# K 2007026 ) , i
RTS8 106 d, 1L 75 56 Rl A R
NSRS RS ARG (e A R T % + I M i
0.5% ), #EFIFTHE 50 cm, BREE 25 cm, /)n [X [ A
33 m*(5.5 mx6.0 m),{#£P 178 1 m,2008 4 6
A 25 HHEFP,2008 429 J 26 H K,

Wit ok 3 R AKX I, X A
JE(C), B2 PKF: Cl B IE (Ch AR, 36 70 )5
25 d AR Z 300 kg/hm*) (C2 AiEAE; R X Ny
JRIE CA), B 3 4~ K F: AL B B (4 26 K,
25 000 kg/hm”) (A2 JBEAE (4= 280,50 000 kg/hm”) |
A3 B A B (JR % 450 kg/hm” + 5t 8 B 5
750 kg/hm* + £ It K,SO, 300 kg/hm*) , Ji§ It F
6 J1 25 H 4 aiy 8% b i it A5 FRRLIX O FRIE (B)
(%EE, ZnSO, - 6H,0) , ¥ 4 /K F:B1(0) . B2
(15 kg/hm* ), B3 ( 22. 5 kg/hm® ). B4
(30 kg/hm?) | F RSB FHET £ A

TR WA 1, 3t 24 AR, A AR 3 A
A, BN X FENLHES .

®1 FRERSEREBRZLRTR

Table 1 Experimental scheme of fertilizer efficiency for high yield cultivation of maize silage
JB AR Topdressing (C1) 3B NP No additional fertilizer( C2)
T H JEEHE JEEHE TG A JEEHE JEEHE JEG A
Items Base fertilizer Base fertilizer Base fertilizer = Base fertilizer Base fertilizer Base fertilizer
(A1) (A2) (A3) (A1) (A2) (A3)
Bl
Firie Al1B1C1 A2B1C1 A3B1C1 Al1B1C2 A2B1C2 A3BIC2
Seed manure Bl
B2
Firit Al1B2C1 A2B2C1 A3B2Cl1 Al1B2C2 A2B2C2 A3B2C2
Seed manure Bl
B3
firit Al1B3C1 A2B3C1 A3B3Cl1 Al1B3C2 A2B3C2 A3B3C2
Seed manure Bl
A e B4 .
A1B4Cl1 A2B4C1 A3B4Cl1 A1B4C2 A2B4C2 A3B4C2

Seed manure Bl

1.3 MZEmMHE
1.3.1 HHIFE 5

SEOREDN 7 5 D0, B 1 kg, B R SR AE 105 C
AT 30 min, 5 7€ 80 CF LT 246 5, F B
BUREBE TR Sob 8, S L B4R 0. 142 mm i, M
A BEALE 15 ¢ 2247, R AR & TE T 1A h 1

UCHET ZAE T, AR5 A T 4R A v, SBORE 0 2 R R
H i ( crude protein, CP) | #H g i ( ether extract,
EE) MK/} (crude ash,CA) | FpEBE ST 4 ( neu-
tral detergent fiber, NDF ) FN{R I e 15 £ 4 ( acid de-
tergent fiber, ADF) 3% & . CP il & SR HIF it Bl
IR A%, EE K 5k AR 12, NDF #1 ADF R Al =0
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A 2, CA R B AL
1.3.2  faleb iy AHXHE (REV) CHLER R 53 2 46 5L
(GI) 58I

REV 155056

RFV =DMI x DDM/1.29,
DMI =120/NDF,
DDM =88.9 —0. 779ADF,

o REV—) R A X 5

NDF(% DM)——rPE PR £ 4t , Lh i T4
SONER R E

ADF( % DM)—TRPEUEWL4E, L5 T4
SONERA R E

DMI( % BW ) —#f i &L T 4 5 Iy
5, DU IRE M E SR

DDM( % DM)—Tn[{HLTHJ5, UL T4
SONER R E

DM—T¥Jfi (kg) ;

BW—R &k (kg) o

GI 37k
ME x DMI x CP

NDF ’

Arp: GI—H LR B AR E(MT)
ME—HLAPEHMAT AE (MY /kg)
CP(% DM)——HL&E H i 5 ¥ i) | 4
(%)
PR b X I R K AR 7 E ] T R AL 4R,
AT H1¥RE (NE) 40 ME, 7E 95 4 46 T 3L
AE(NE, ) B
HICEK (L) NE, By .
NE, (MJ/kg) =104.4 —1.24ADF
1.4 HUESH
J 45 £ 4 i Excel 2003 4% 21 B S (93K 59
B8 % F SPSS 16. 0 General Linear Model 5 Bt i
1597 22 53 M F0 JE RUOBE 43 Bt 5 T 22 5% PR IR R 85D
35 M 22 5715 (LSD) |, J5 2248 55 I >R il Tamhane” s
T2 T 2 E AL

EARE

GI(MJ) =

2 ERELSW
2.1 AEEELENENEREFYRSEN
A

CP J& W v & 20 0T i) R s e o
TR E LG bR, CA JE ML R K BFK, 7E 3l
PR Pt R 2 AE . EE & & #Ade, &

PEALAE & (%) B B T, R P AR E SR (E S
R EEY >, Ve LT 4E48 A8 Y ) B 2 0 4%
R Ja T AR I BRI AT S M E  HEE )
W3 7 AR D o A [R] it A Ak B G 7 I OK
TP R L 2,

FH % 2 AT B AL (CL) b B, F I E oK
() CP . CA EE & &t i TAIBI AN (C2) /BT
Mas, H2ES 2 ¥ (P<0.05), Cl 46Ty
ADF NDF & fil C2 4b ¥ F ) ADF NDF % &%
ARFZEZESR(P>0.05),

3P0 = S =W el = R OV T
TR R RE XS T I 5 OK 8 7 W4y & 5 T g
(P<0.05), Horf, LAt 4= 2500 50 000 kg/hm*,
B A2 4b3 CP & & fie s, BE it JC LA 50, B
A3 4 BN ) CP & & A IR AR il 4 2R IE
25 000 kg/hm” Bl Al 4b# R EE . CA & & &5,
A3 JhFEN EE A2 4bFEF ) CA & & 5 fil; Al 4b
N ADF & 5 fIK, A3 AR () ADF & i ey 5
A2 fbF T NDF 7 & i Ik, A3 4 FE T NDF & &
1 o

ol S Ao, S 25 ) 7 I 6 KB R R S KO
(P<0.05), L B2 /b F iy CP .CA % & iy
=, B4 AbHE N 1Y EE % 5 f% &, B4 40P R () ADF
& ik, B2 43T NDF & & i i,

H R BAEXTE I E K E F7 55 B 300 K 56
R FEW A B HAE,A.C HAE, LI AB.CHAE
WEXm CP & & (P<0.05);B.C HAELL K AL
B.CHAERZERM CA %5 (P<0.05);A B &
YER #52 EE . ADF NDF &+ (P <0.05),

2.2 AEEELENERENRK RFV 71 GI i
220

ELARI F 5 0 L 95 195 7 T P 25 < — 2 ML
A B o B AFIR , B IR 20 & s S 23
XA AR R B A o B2 T R DR E SR AN
(EGPEs ZNIVR Xy NS =SS K7 NS e Y
& A RE XTI AORLARDRE R T HE R B TEA, AT XS L
PEAT A AT . MR E b, A B SR i
( nutritive value index ,NVI) | 1] ¥4 1k fE vF & & ( di-
gestible energy intake , DEI) | Jit £ 35 %X ( quality in-
dex,QI) \RFV  H 17 B} #H %} i 1 ( relative forage
quality, RFQ) 45" AHF 58 % Fl 7 BL I 48 2
RFV DI K S fith * $2 H fg GT Xt S [s] BE KAk 3T
(7 I R AR P EL AT T HRA
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Table 2  Effects of base fertilizer, seed manure and topdressing on nutrient contents of maize silage %
iH B F5E Y% & 7 Nutrient contents
Items HL# (15 CP Hifg M EE HLIK 5y CA PRI EF4E NDF  RMEVEUR 4T 4 ADF
Bl1 7.74 £0.20 3.67+0.16 4.41 +£0.10 63.10 £5.13 28.10 £2.54
AL B2 9.56 £0.16 3.78+0.13 5.10 £0.19 60.56 +4.53 27.90 +3.33
B3 8.70 +0.13 3.82+0.14 4.35+0.17 69.13 £3.02 29.21 £2.05
B4 8.59+0.16 4.23 +0.08 4.52+0.12 62.19 +2.89 27.42 £3.06
Bl 10.49 +0.23 3.57+0.16 4.07 £0.09 55.93 +3.37 27.38 +4.10
- A2 B2 12.11 £0.22 3.64 +0.11 4.83 +£0.07 56.90 £4.50 28.29 £3.67
B3 11.24 +0.26 3.66 £0.21 4.20 £0.14 71.33 +6.60 28.99 +3.85
B4 10.37 +0.32 3.91 £0.17 4.33 £0.06 58.61 +5.70 28.33 +4.83
Bl 7.64 +0.32 3.31+0.14 4.16 £0.06 64.30 £6.20 29.18 +3.85
B2 8.85+0.27 3.43 £0.22 4.43 £0.28 60.06 4. 70 34.76 +2.34
A3 B3 7.85+0.16 3.43 +0.11 4.41 £0.13 72.59 £7.76 33.99 £2.31
B4 7.58 +0.37 4.06 £0.17 4.31£0.14 63.16 £6.79 30.38 £3.41
Bl 7.44 £0.14 3.53+0.10 4.02+0.12 63.72 +5.38 30.07 £4.78
B2 8.14 +0.26 3.64+0.19 3.98 +0. 14 61.80 6. 46 29.44 £2.05
Al B3 7.72+£0.21 3.60 £0.09 4.20 £0.04 70.39 +4.75 30.36 +2.09
B4 7.39 £0.06 3.95+0.20 4.06 £0.02 63.62 £6.73 28.83 £3.11
Bl 7.63 +0.17 3.44 £0.15 3.79£0.17 56.58 +5.40 30.15 +2.83
B2 9.52 +0.26 3.51£0.12 3.59 £0.03 58.24 +6.57 30.93 +3.77
< Az B3 9.19 £0.17 3.53 £0.23 3.92 £0.24 71.78 +4.16 30.96 +4.03
B4 7.85+0.38 3.74 £0.08 3.81 £0.08 61.18 £6.20 28.48 +3.60
Bl 6.78 0. 14 3.19+0.12 3.61 +0.15 65.05 +4. 64 30.48 £3.76
A3 B2 7.53 +0.29 3.29 £0.12 4.34x0.14 61.56 £6.05 35.00 +3.15
B3 6.43 +0.41 3.29 +0.09 3.61 £0.33 74.43 £6.70 34.77 +3.38
B4 6.46 +£0.22 3.89 +0. 14 3.89+0.13 63.81 £6.37 31.04 £2.68
P {fi P-value <0.01 0.016 <0.01 0. 340 0.013
FERN 41 Hr Main effect analysis
Al 8.16 0. 15" 3.78 +0. 13" 4.33 +0.13" 64.31 £4.56" 28.92 +3.31°
A A2 9.80 0. 23" 3.63 £0.21" 4.07 £0.09° 61.32 +4.38" 29.19 £2.45°
A3 7.39 +0.12° 3.49 +0.17° 4.10 £0.15" 65.62 £5.03" 32.46 +3.09°
B1 7.95+0.27° 3.45+0.14° 4.01 £0.21° 61.45+5.26" 29.23 £4.11°
B B2 9.29 +0. 33" 3.55+0.11° 4.38 0. 23" 59.85 +6.12" 31.07 £3.22°
B3 8.52 £0.14" 3.56 £0.09" 4.12 £0.14° 71.61 £5.71° 31.38 +3.43°
B4 8.04 £0.16° 3.96 £0. 26" 4.15 £0.26" 62.10 £5.19" 29.08 3. 26"
c C1 9.23 +0. 36" 3.71 0. 17" 4.43 £0.13" 63.16 £5.34 29.49 £3.25
C2 7.67 £0.19" 3.55+0.15" 3.90 £0.07" 64.35 £6.01 30.88 +3.14
P {H P-value
A <0.05 <0.05 <0.05 <0.05 <0.05
B <0.05 <0.05 <0.05 <0.05 <0.05
C <0.05 <0.05 <0.05 <0.05 <0.05
AxB <0.05 <0.05 0.488 <0.05 <0.05
AxC <0.05 0.774 0. 404 0.956 0.116
BxC 0. 064 0.877 <0.05 0.256 0.238
AxBxC <0.05 0.999 <0.05 0.179 0.581

RIZ R B AR AR NG TR ROR 2257 .3 (P <0.05) o TR,

Values in the same column with different small letter superscripts mean significant difference (P <0.05). The same as below.
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RFV 2 5 [ ] 5 f s B2 2 1 J i) 1 e 1l
D TARALT 1978 AR 9, 2 H Al oG [ fE—
J 2 AP A R R SR PE E 8 8, HERE SO A G
T 1 AR E AR ERL R CRAE I B AE ), oL
B ATEAE T B R 2 . G mRRL T il
JRB R PR 2 <R R 5 4 4k W) S5 4 A 2R AT 25
£, (RIS Bl 49 % 32 loRL sk oy i TR £ AR
— A EEPEE AR, A R GELE G S MO 1R
TESPIE P PSR RN

AL AKCE R, F £ KA REV A GI L3
3o FRLT R ZH LB ra R R 4, HR
B, IR AT R IE A1IE IS ¥ B 2 R W REFV T GI
(P<0.05), ABHAE,ACHAE,B.CHAE,A,
B .C HARHXF I E KA GLEA W E 0 (P <
0.05), XF RFV, HA A B HAF &3 % RFV
(P<0.05), HA [N & Z 8] /9 HAE XS REV 3504 1
Zm (P >0.05)

*R3 RIE.FHABEBIEAEXER EXK RFV 1 GI B9 0H

Table 3 Effects of base fertilizer, seed manure and topdressing on RFV and GI of maize silage
Cl c2
i kG mpp VO BB g ARG

Htems it ey TERGCBERGER oL S R
RFV GI RFV GI
RFV Gl , , RFV GI , ‘

grading grading grading grading

B1 98.79 16.22 3 3 95.58 14.76 3 3
B2 103.17+1.29 21.84 2 2 99.31 £1.88 17.37 3 3
Al B3 89.02 £8.28 14.90 +£2.70 3 3 86.24 £1.57 12.49 £6.30 4 3
B4 101.02 +3.47 18.76 £4.45 3 2 97.15+1.76 15.05 +5.85 3 3
Bl 112.39+1.49 28.35+2.19 2 2 107.54 £3.77 19.17 £4.94 2 3
B2 109.31+1.74 31.13+1.26 2 2 103.51 £1.53 22.24 +£1.20 2 2
Az B3 86.49 £2.20 18.13 £3.77 4 3 83.96 £2.17 14.13 £4.51 4 3
B4 106.07 £1.52 25.10 +£9.97 2 2 101.43 +£6.73 17.38 £8.58 3 3
B1 95.72£7.26 15.13 +6.16 3 3 93.17+£7.38 12.80+7.22 3 3
B2 95.76 £1.28 18.07 £9.74 3 3 93.06 £1.74 14.53 £6.02 3 3
A3 B3 80.00+1.14 11.14 +2.54 4 3 77.26 £8.32  8.54 £5.46 4 4
B4 96.10 £1.68 15.22 £8.51 3 3 94.38 £2.45 12.57 +8.32 3 3

XfF REV i &, A2B1 (B2) C1 4bHL2H & Y AL, T LAARAS B 1 7 B R BT, — FROTE oK

RFV {f f% &5, A2BIC1 F iy RFV ¥ 112. 39,
A2B2C1 F fy RFV Jy 109. 31, RFV 4> 44 ¥y 2
P XF GLIMF,A2B2C1 A4 A 1 GI & &
(31.13) ,GI % M 2 %,

3 3 i

G R R OK R R R T OT
R, AR M KT 2 5 e 2R R S FDG A R
FRTE 3, D0 A e i Tt g A 4
SRR R S [ A I P I R 4
ST I TR g RO R R
TR BRI 9 2 Rt 2 ) RUBE X A bk K A
FFI & A S0

T35 AR 7 I K B 45 150 ~ 300 kg/hm®

AR B T B A 22 B Rt AR
TEAR 7 3 Rt 22 391 36 I B o 345 g 7

ARE HBE T 2 DRRKF, I %A
i, 4351 A 38 AL PR 2 300 kg/hm® FUAIEAL , A
X RUIE B it FH i AT B 90 T i A K P 2
A 24, B KA R 2

T ERIE , K 223 ek T e, it ) i — A Ky
0.5 ~1.0 kg/hm® 5+ #ti AL 10 ~ 20 kg/hm®, 7
XA KT, F I E ok T R
NI A S g U e A, T
FREIGRNF FERERN R . AR
NEAE AR IEEAT 00, 45 R R, BRIE B 25 5 i
P oK 5 % it o R AR
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Table 4 Main effect analysis of base fertilizer, seed manure and topdressing on RFV and GI of maize silage

i H Items

TR AR X {H REV

GINGEEVIE S el

T8N 43 B Main effect analysis

Al 96.29 +1.53" 16.42 +3.48°
A2 101. 34 +2. 23" 21.95 +4.11°
A3 90.68 +1.77° 13.50 2. 77°
Bl 100.53 +2.17* 17.74 £4.08°
B2 100.69 +2.31° 20.86 £4.55°
B3 83.83 +1.96° 13.22 +2.53°
B4 99.36 £2.09" 17.35 +3.43°
c1 97.82 £2.24" 19.50 =4. 51"
C2 94.38 +2.18" 15.09 +3.89°
P {f P-value

A <0.05 <0.05

B <0.05 <0.05

C <0.05 <0.05
AxB <0.05 <0.05
AxC 0. 060 <0.05
BxC 0.521 <0.05
AxBxC 0. 806 <0.05

BB L E G152 B A HLEAS B A
MAFAOL B IR 00 57 42, fe dEAE D3 = UG B &
FIRAHUIE b T & 38 A PLB, AT LA 4 i oy
TERIPRAL R B B0 S 2 M Bl 0 R, KR 32
AT i B IO 5 AT A R S B AR PR, B
I S R M, KR AR R T s AR A L
HE 8o F 25 T T SR R R B R S e
Je AT EG AL S TR R IR O AR BT T, AW
YRR 35 0 5 #8 2E R A HLIL Bt 0 2 1 KA
i 1 1 R b A, T A R A A i A
K, [l 7= A 22 b g , i E A ) ot A G, 3 i A
Py pe i ML B RE T, DA 2 A, Sk A
AR REAT s U M ) HE SR IR AOL K R, KA
fi 1 PR R L 1% 2 15 L e R BE A e Ak B T
TR I3 fife 55 3k A, X6F - S5 PR 235 ) S 3] JBORS A
P A R0 5 L e B AR, 09 o b 8 0 0 R
K BRHERE T , By 1k - S AR 4 R AL, FE HE My, 2
e HER A T2 AR A B AR A7 - e 52 B IR 1
oo ABNEFR & ik, IERCE, (B 45 S ) 7, 37
Oy — FEEIEAF AN . ZEAE -5 AL AR T AT i
IR T AR 45 A A R R A i Y A
IR 4 Rt A W], e e FES , T e o I 0 3 AES
RE A2 4 150 3 I R A 40 T il o A R

Tilman 2" B9 4 th, 42 185 75 43 R R ol
DA 2k DS [ 125 8] L P 9814 ) )85 57 o 8 £
SR AL IS 92 B, A I ST 25 R 3R B, Al B it
Foft HES AT LA s 7 T K A R bt SR 4R A A
(B3 g ol A e T B AR 0 YT OK BB SR A B
16 JE AR 2E 7 I TR 8 7 dh B ROR B 47, fHB HE
HE R 52 I [ 5 0, 24 T 3 36 AE it A 4 A
I 1]

T TORAE 7 o 3l A7 AR KK RAE  EE
BB ALY 12 GE K BE A B T5 3, A UK BEA S d
i K A T AR 5 1 RO B Y. AR BT TEAS
SR, it R AE A4 75 02 6 KB IR i TR ARDR A
(s TRRAL N Z A LAY Ab B . % 48 it AT J7 =X LA 5
B 3, D PRV ) )5 B 97 00 22, b %8 B it FH K
LR, 7 WA S 1 e L o i s ok R0
ZIR R A MR AR RN, R it P R A A RE B
L 3E 53 WSO i 48 2%, — T i 3 S E R A
RORAR, 75— J7 Wi B R B IR EE IR T o AL &
PR B — %€ B I [], 78 LA AL I B KR A
T 97 % & R R 3B X, AL BE = &, mT AT e HE
BAE AR NIRIE, BEA R T35 £ AR AR K,
MM T G, A B TR IR T
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4 &

O FWEKFE5r & REAEA R  Fi AL F1HE
NEAKSY- e 6 F AR AE P22 . A2B2C1 44
THY CP &5, AIB2CL 414 F i CA & 2 fix
1 ,AIBACI A F 1Y EE & & x5, Al (A2) B4
(B1)Cl 404 F i) NDF ADF % it e fi

@ JRAE | Ff AR 1B AR 2K S 52 52 0 REV Al
GI, A2B1(B2)Cl 444 T 1 RFV fx i ,RFV 34
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Effects of Fertilizing on Nutritional Quality and
Feeding Value of Maize Silage

XU Minyun XIE Fan LI Yungi® LI Jianguo YI Xia CAO Yufeng
( College of Animal Science & Technology, Hebei Agricultural University, Baoding 071000, China)

Abstract; The aim of the experiment was to explore the effects of fertilizing model and application level on nu-
tritional quality and feeding value of maize silage, and then set up the resource-saving mode of fertilization.
Field experiment was conducted in Shijiazhuang in 2008. A completely randomized re-split-plot block design
was adopted to study the influence of the proportion and quantity of base fertilizer ( barnyard manure and inor-
ganic fertilizer) , seed manure ( zinc fertilizer) and topdressing (urea) on the nutritional quality and feeding
value of maize silage. The results were showed as follows: 1) base fertilizer, seed manure and topdressing all
affect the contents of crude protein (CP), crude ash (CA), ether extract ( EE), neutral detergent fiber
(NDF) , acid detergent fiber ( ADF) , grading index ( GI) and relative feed value (RFV) significantly; 2)
barnyard manure is more favorable for nutritional quality and feeding value of maize silage than inorganic fertil-
izer. The nutritional quality and feeding value of maize silage in topdressing condition are better than those un-
der non-topdressing. Seed fertilizer of 15 kg/hm* ZnSO, - 6H,0 is suitable for the contents of CP and CA,
RFV and GI. But for EE content, the application level of seed manure of 30 kg/hm” ZnSO, - 6H,0 is favora-
ble. For the contents of NDF and ADF, the equivalent application level of seed manure are 0 or 30 kg/hm’
ZnSO, - 6H,0. In conclusion, 50 000 kg/hm’ of cow dung manure as base fertilize, 15 kg/hm’
ZnS0O, - 6H,0 mixed with seed when sowing, and 300 kg/hm” urea as topdressing applied to the field 25 days
after sowing, maize silage have the highest nutritional quality and feeding value. Barnyard manure as base fer-
tilizer is better than inorganic fertilizer. | Chinese Journal of Animal Nutrition, 2011, 23(6) :1043-1051 ]
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