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The Impact of Cultivation Technology on Biological
Yield and Quality of Silage Maize

AN Dao-yuan' ,HUANG Bi-zhi*
(1. Institute Scientific and Technical Information of Yunnan, Kunming 650051, China;
2. Yunnan Beef Cattle and Pasture Research Centre , Kunming 650212, China)

Abstract; In this paper the effects of 3 planting densities and 5 nitrogen rates on biological yield and
quality of silage maize were studied by using local varieties of Qiaodan 2 as materials. The results
showed that there was a positive correlation between density relations with biological yield, and the
effect of the amount (urea) have little effect on biological yield. In the planting density was 120 000
plant/hm” and the nitrogen rate was 75 kg/hm’, can achieve high yield, but whether fresh or dry mat-
ter yield was not the highest yield. When the nitrogen rate was 300 kg/hm’®, Qiaodan 2 reached the
highest biological yield and nutrient content of the soil was less affected. Plant density is not conducive
to the improvement of CP content, seedling fertilizer conducive to the increase of CP and EE content,
but also increased the CF and crude ash content. And In the planting density was 120 000 plant/hm?,
the nitrogen rate was 300 kg/hm’ silage maize could achieve the highest nutritional value.
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1.2 5 ML

T A8 BT AOR B 1 IR 35 Ak 11 356 -
(4K 2 200 m) , DX P Hi S5 B 50 A2 4%, 4173
12 ~ 14. 4°C AEXFEFR AR 1100 ~ 1 200 mm , FE/K AR
PWIATIEANYY |5 ~ 10 H B 5 AR FRK R 1Y 80% LU
PO X R B L, ih O, RR, &%
0.82 g/kg, =W 1. 06 g/kg, 451 10. 14 g/kg, Tl fift
A 112.64 mg/kg, 3 % B 7. 63 mg/kg, H A H
158. 83 mg/kg, AL 2. 48 g/kg, pH {H 1 5. 39,
1.3 it

FHBEALX AT, AH R 3 IRER, /D
XA 3mx4m, /NXPUREE 30 em 58 HEKIE i
I XTI A 49. 8 m x 16,2 m, 3L 45 /MK,

2 — N B, ST IR BRAR B 1 D160 em x
21 em(80 0004%/hm*) ;D2 : 60 cm x 17 cm( 100 000
¥/hm®) ; D3: 50 cm x 17 em( 120 0004%/hm”)

RNBAMRRER) K.

I3 ~4 0 BT I(7 ~8 i) 2R8I (11
~ 12 MR IT ) SBAE L R . 1:3:2 ) FL . iB IR
2 75 kg/hm? ; F2 3B i )R F 150 kg/hm® ; F3 ;i IR
3 225 kg/hm’ ; F4 3B i K R 300 kg/hm’®; F5 . 3B i
JRZ 375 kg/hm?,

H/NXARAS K. DIF1 (1), DIF2(2), DIF3
(3), DIF4(4), DIF5(5), D2F1(6),D2F2(7),
D2F3(8),D2F4(9),D2F5(10),D3F1 (11),D3F2
(12),D3F3(13) ,D3F4(14) ,D3F5(15) .

1.4 AREEHOR

TR R B 20 ~25 em M 2 Wk, FEAERH
SR T LK JRZE (&% N i =46.4% )
225 kg/hm* | 55 BE B (& A & P,0; = 18.0%)
450 kg/hm*, i B ¥ ( &% K,0 = 50.0%)
150 kg/hm* , #EFPAS [E] S 2005 4F 6 H 25 H, F
2005 4£ 10 H 19 H—MEUk,

1.5 Esstr Sk
1.5.1 +FERESST

A3 T HEAE T 25 R 88 X RNSR 5 7= R 4
RAFFT IR K45 /N XOR B S 3k, 52w Bt T)
MO0 ~20 emBHEZ L1 R FIR A K — 1 1
FERFESG AR KT 4 SR E I LT 8 4~ 4k4g
PRBI L (1) 3% pH {H——pH 11507 3 ( PHs—7Z
BRI A2 RG L) ; (2) LA S =M
HEE R A T ——A M Cina R AT IR

W R GRJETT) ; (3) I A R A A
BRA——FHBh bbb (a7 (R R | m R Aot
FEEETT 700 nm P K ) ;5 (4) 345 AOEE
FEZ (JHEOGRET BRI miRR ) 5 (5) A
R— R P Tk (A P 28 1 e
BHCEMEEEE); (6) HIERAM & &
NH, OAc B4e—— MGG (JACEETE AEE
L) 5 (7) LI ZHE & & H 0.5 mol/L NaH-
CO,—HEE BT L (A ik (TEE IR L 40 6 B T
70 nm P ) 5 (8) T AR A ——Bl iR Y HOL (9
PO P v e 48 EIRAR ) |
1.5.2 A:¥eEpk

BACHEEE ATRENLE 5 Bk, FREE R, FR G 348,
SRIF R AL T BRI AR T 76 105°C R A
15 min, $RJ57E 80°C [EIE FHET R EEFR T,
1.5.3 EFENS R YA e

HEF B 1 ~2 BREERR , eI, th Ak ik 7=
s T AV B AR I 3k s (R BHD) i 7K 43 (GBY/
T5009.3) , ¥l & A ( GB/T8856 ), HLJE i ( GB/
T2906 ), ¥ £F 4% ( GB/T10469 ), ¥ JX 4% ( GB/
T5009. 4) , AR NP (ZHEITE) B0 &,
1.6 $dukba

FH Excel (2003 ) AR {4 F11 SPSS(13.0) ,
DPS Gii 45 e as i B 2E 4 7 A B4 AT

2 HRE5HM

2.1 BT

AT B TS A E R S ik
F2E5 UL E G VAT %o 330 g v RS RS

FIAELS 2 A0SR K AL S 22 A
(W), fE N & LR Z BT i T %, DIFS
(105.63mg/kg ) &% & fx &, H K 4 D3F4
( 92.46mg/kg ), D2F5 ( 87.52mg/kg ), DIF2
(86. 88 mg/kg) ,DIF5 5 D2F1,D2F2, D3F1 2 [i) 2% 5
IRFIM W E 7K D1, D2 Fl D3 AbBRILA Bl B 0
FEEIN, B S B N S Rl n, SR P A
DIF5 5 DIF4,D2F2, D2F3, D3F2, D3F3 22 [i] 2% 5+
% ,DIF5(23. 12 mg/kg) & it ey , 25 A S LU R 2
AT e &, 4 N & i LU RIS 2 10 35 4 T B,
D3F4,D3F5 5 D2F3, D3F2 2 [H] 22 7 12 3%, D3F4
(0. 80 g/kg) fefm , SFMEZ HI{UB 0. 02 g/kg.,

i A48, DIFS 5 D3F4 Xf + 388 3% M &

EHGIEAIT 2N
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Tab. 1 Soil nutrition ingredient after planter in Different Treatments
WP R K/ (mg - kg™') AL P/ (mg - kg™') AP/ (g kg™') AN/ (mg-kg™') & N/(g-kg™') pHIH
treatment available K available P organic matter available N total N pH
DIF1 103. 17 12.36 ab 2.92 64.67 bcAB 0.62 ab 4.28
DIF2 138.96 12.48 ab 2.67 86.88 abcAB 0.71 ab 5.07
DIF3 155.37 14. 60ab 2.68 82.18 abcAB 0.72 ab 4.34
DIF4 114.63 11.49 b 2.68 68.54 bcAB 0.62 ab 4.50
DI1F5 149. 12 23.12 a 2.84 105.63 aA 0.62 ab 4.39
D2F1 128. 62 15.98 ab 2.68 55.79 ¢B 0.68 ab 5.41
D2F2 124. 84 11.24 b 2.68 56.09 ¢B 0.74 ab 4.50
D2F3 140. 06 10.08 b 2.90 74.73 abcAB 0.49 b 4.49
D2F4 122.17 14.98 ab 2.85 68.69 bcAB 0.65 ab 4.68
D2F5 132.23 14.97 ab 2.78 87.52 abcAB 0.74 ab 4.24
D3F1 138.23 13.48 ab 2.85 59.95 heB 0.60 ab 5.12
D3F2 140. 59 10.87 b 2.82 65.33 bcAB 0.48 b 5.06
D3F3 152.45 11.10 b 2.49 77.93 abcAB 0.69 ab 4.97
D3F4 106. 08 14.92 ab 2.68 92.46 abAB 0.80 a 5.16
D3F5 122.84 16.93 ab 2.86 81.61 abcAB 0.77 a 4.30
Foft Z Fif
158.83 7.63 2.48 112. 64 0.82 5.39

before seeding

4 Duncan LT 2901, B—5, B —FREREZFALEE , KEFHER P <0.01,/NEFRFER P<0.05,

Notes : By variance analysis of Duncan’s method, in the same series, the same letter indicated no significant difference. A,B,

C,--,expressed P <0.01 and a,b,c, ---

, expressed P <0. 05.

2.2 T
F2 BREZR~E
Tab.2  Yield of every treatments
4 St /8 dry/fresh fof =it/ s
teatment | 2VeTage number - b - A (.kg « hm ’2) (kg « hm ™)
of fresh leaves stem ear leaf over all biomass yield DM
DIF1 10.0 0.173 0.084 0.227 0.168 36421.05 6110.55
DIF2 10.4 0.271 0.109 0.221 0.224 34 897.80 7799.70
DI1F3 9.6 0.197 0.104 0.233 0. 196 14 647.20 2 872.80
DI1F4 10.8 0.171 0.116 0.219 0.177 30924.45 5476.20
DI1F5 10.6 0.252 0.152 0.222 0.222 30973.35 6 864.30
D2F1 10.4 0.180 0. 106 0.265 0.199 35945.55 7141.35
D2F2 11.8 0.142 0.133 0.226 0.172 36 302.25 6226.20
D2F3 10.6 0.159 0.102 0.226 0.175 37 181.10 6 498.90
D2F4 10.4 0.213 0.103 0.234 0.201 32 503.35 6532.05
D2F5 11.2 0.237 0.113 0.244 0.220 31 888.95 7 006. 65
D3F1 11.2 0.170 0.105 0.231 0.181 43183.95 7 837.05
D3F2 10.6 0.173 0.117 0.233 0.180 42 536.70 7 676.55
D3F3 11.2 0.156 0.114 0.241 0.181 42 637.80 7 698. 15
D3F4 10.0 0.204 0.102 0.234 0.196 52 806. 60 10363. 80
D3F5 10.4 0.181 0. 140 0.225 0.187 27 104. 40 5064.00
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Tab.3 Multiple comparison of yield in different density (LSR)
A3 et re i/ (kg + 12 m™?) 5% TB.E K 1% BE K
treatments average biomass yield significantly (5% ) significantly (1% )

D3 51.08 a A

D2 40.76 ab AB

D1 35.49 b B

I FR APV ESR T & iR 30% ~40% A=
WIPE BN AE 45 ~ 60 v/hm? "2l TAZIR I A 143
ESATHARISGER , T A4 I 1) SR ik B3k A
(F£2) LA R SEBR A = AR 4 B AR ol T
. Atk 4 nTLIEH, HA D3R4 SCPRy= ik 3]

45 v/hm® DAL, 3R 3 PR, % EERIEERL 5 D3 > D2 >
D1,D3 5 DI Z [RSNGB E K, MAHiREES
fif =i 2 A W IEAH R (r = +0.5957 ), LA
it Ay i 285 B AR TR

2.3 EFRGY T

x4 BREERHSSE

Tab. 4 Nutrition ingredient in different treatments

K MR/ % HLIE NS/ %0 HLEF 4t/ % K5/ % K5/ % KRR MY/ %
treatments CP EE CF% ash% water NND

D1F1 10.91 1.88 24.63 4.90 5.40 52.28

D1F2 10.10 1.81 24.31 4.90 4.00 54.88

D1F3 10. 15 1.66 22.64 5.60 6.30 53.65

D1F4 10.88 1.51 24.44 5.30 5.20 52.67

D1F5 10. 81 1.52 24.44 4.70 4.20 54.33

D2F1 8.70 1.21 22.01 4.30 4.50 59.28

D2F2 10.44 1.61 22.71 4.50 5.50 55.24

D2F3 8.09 1.13 22.98 4.00 5.10 58.70

D2F4 10.08 1.48 22.62 5.30 5.90 54.62

D2F5 10.95 1.63 23.46 5.70 6.10 52.16

D3F1 8.21 1.56 23.30 3.90 5.80 57.23

D3F2 9.13 2.15 24.12 4.70 6.20 53.70

D3F3 10. 44 2.25 24.08 5.00 5.60 52.63

D3F4 11.31 2.27 24.92 5.50 5.30 50.70

D3F5 6.69 1.99 23.82 5.80 4.70 57.00
16000 X5 AL BEAYRE b HEA T 5 TR W T e A, A1
g 140000 HRI (EE) AbFR AR B i, BR D3FS AMIBK T 7% FHL2F 4k
10 "REECD) SRV 30% 2 BRI S AE AR
5 10000 R ARG HEA RIS B F R AR, 45424
5z g, s y =M
=0 800 BREFRY A i W 4, ML & Y D3F4 I
. .
o 600.0 &, Hk A D2F5 > DIFL > D1D4 > D1F5 > Hog
= 4000 B £ Bkt D3F4 B4R, JEUN D3F3 > D3F2 >

200.0

ajajalalala) Q [afa
AbFE treatment
E1 ety sfrsAEaliEnE
Fig. 1 The CP and EE quantity in biology

output of different treatments

D3D5 > D1F1 > HE .
AL IA Yy A AR A BT O D3F4 B
& Hkh D3F3 > D1F2 > D2D5 > DIFS > Hw s 47
A KLIR Wi B & D3F4 mm,/ﬁmﬁ D3F3 >
D3F2 >D1D2 >D3F1 > HE, HE 1 AT, 46
FE FURHLAE 105 5% 2 4 J& D3F4 fem, HOR A D3F3



518 =R A2

F22 %

>DI1F2 >D2F5 > D3F2 > HE

AN TR Ak 355 AR SR B 20 e B [ 5 e AL
RS, PRLE SRR 1 ORLER 48 HLK 7 22 T8
ARG 1B B SRR 1 LIRS
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PRAEE 5 i 3R T, B AR i B R R R
F LRI 2 i i 2 i, (0 U 2 o T LT 4 FoRL K
S,

K5 ARARBERAEESEREFRRSHEITSE

Tab.5 The regressive equation between cultivation technology and nutrition ingredient in different treatments

[1] 977 regressive equation F P
Yep = (12.941 - 0. 000 530 2x, +0.025 73x,) /100 6.009* * 0. 000
Y. =(23.303 -0.000 016 62x, +0.029 33x,)/100 14.858 " * 0.000
Y., = (4.37 -0.000 037 52x, +0.054 67x,)/100 5.393* * 0. 000
Yep = (13.327 —0.000 530 2%, )/100 6.722* ¢ 0.000
Y = (9.407 +0.025 73x,) /100 11.335" " 0.000
Yir = (1.644 +0.004 467x, ) /100 7.601** 0. 000
Y. =(23.743 -0.000 016 62x,)/100 16.154* * 0.000
Y = (23.192 +0.029 33x,) /100 43.022" " 0.000
Y,, =(4.12 +0.054 67x,)/100 14.727" " 0.000
Y,, =(5.19-0.000 037 52x,)/100 5.220* * 0.000
Yoo + EE =51.304 +0.053 47x, 5.001* * 0. 000

H 75 & variables

x, : B density;

Xy BN E nitrogen rate

3 g

(1) b 28 B BR = i 2 R AEAE IE AR DG OC R , U
A PR 25 7 I R A W = () A R R B
NE & (FRE) X =t (2R K, Ul B AR 56 e
FhAE 25 B R 120 000 #f/hm?, JB BB (JRE) K
75 kg/hm® BIW] DLak 2] & 7= (0 IG5 i 2 T
Y= AN R, RABI R (JRE) K5
300 kg/hm? =5t T4 0= i A ik B i e
I EX 4838 37 B i AN

(2) PR 2% B ()88 e AR TAE MR 2 1 & i i
PE B AR AR R R T R R B
v AEAL R R TORLET 2 RO 2 ) 5 i s PR 2 B
120 000 #f/hm’ JBAC T (JRE ) 24 300 kg/hm® f 4k
PR A HIR T & Sk 8 s, Rl i A= = 4
FHAR RO 7 ot A B e s
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