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Abstract

In order to identify the interactive effects of nitrogen and density on forage yield and quality of si-
lage maize in farming-pastoral interlacing area of Northwest Hebei province, early maturing ma-
ize hybrid DMY1 was used as material in this study. The results showed that the leaf area index
(lai) of DMY1 at silking stage and maturity stage was significantly increased by nitrogen and den-
sity increased. The leaf SPAD value was significantly increased by nitrogen addition, but decreased
by density increasing. But in this study, there were no significant difference between DMY1 silage
yields among nitrogen application treatments and density treatments, respectively. The effects of
nitrogen application and density on DMY1 crude protein, acidic washing fiber, neutral washing fi-
ber, starch, water-soluble carbohydrate, ash, total digestible nutrient and milk productivity were
not significant. Therefore, to achieve high yield and high quality in the farming-pastoral interlac-
ing area of Northwest Hebei province, the nitrogen application of the silage maize should be con-
trolled at 180 - 225 kg-ha-! to reduce the non-point source pollution, and the density should be
controlled at 6.75 x10% - 9.0 x 10* plants-ha-! to reduce the lodging risk.

Keywords

Silage Maize, Nitrogen Application, Density, Silage Yield, Silage Quality

ABEEMNEXTISER~ER
an B AR U

B, AL S, R B K &, LI

REAF R 2 5 BRI e, R
Email: gjz0121@126.com

Wk H . 201948 H20H; FHHEM: 20194F10H9H; &A1 HiH: 20194104 29H

MESIM: B, U, R, ke, SR FOE AEXERE 1 SR L T N ). R,
2019, 7(4): 286-291. DOI: 10.12677/hjss.2019.74035


http://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2019.74035
https://doi.org/10.12677/hjss.2019.74035
http://www.hanspub.org

YR %

R

NHABHEFEILI ERBZ X B BN T ERZERN B RRERN, AGEARERSEMEXTLS
AR, GERRH: WEMEZEHEZRETFTRETHMHEREE, MERKEERFEFCEXH
FSPAD{E, {HIZSPADEHEERL. AHAWEN, HBEMEZENDMY1FL~EHLEELH. &
BERHEREXNDMY1IEL RS FHER . BREEERTE, FHEETLE. 8. KEEBRAKLED.
Ko BANELTES AR MBI RIEEEKF. SZEXHAEEN, BlLRBEXE
B E KRR EEHFE180~225 kg-hm-2, PREEGS, FEWEEN6.75~9.0 77 %khm-2fj1LEIR, B
ERFEKRMEESMR.
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1. 5|

T TR FE 2 & Aol 1 BRI, 7R B 25 v o5 A R 5 22 A A [1] . B3 G B30
DR SR AR RS R T RS R I N A B AR B RE D B BR A, ey i T e X I A T
B, TR WA B R R D IR, KR ICEOK, S I ROk B R BAF] T 60 tthm? [2],
flesdt & Ik R 2 I _E 3 PR I0E S B AR s TRl L. R oK P A R I b e 2 —, A Bl
BAREN S w5 W FOK A 85, IE T DMRAG A [3]. BEMHEE RN N, (AR Ss e, il k 53
W &, PRAE M AR T, LBlE™[4] [5]. BNt R M i W KA 5 [6] [7]. # 2N
BN ey, MRS RIS, PR A MR A 4 S BT mi[8] [9]. 22 =AF[1010F ik
W], BEEENIINE, PR, ERRSE S SEE IO BRI AT, SRR R
EERMFR R, EEE TR E[0], HE RAF[LLIWE TR, il 2 AR o 52 A S 25 i 5
TR BB B EAVE TR . AL, T WA U LA 5 I TORAE S 1 57 Al 5 1
PRV, ATOBE PG AR AR AR X I TR e R BRI R i T AR S

2. MREFHZE
2.1 RIEHH MR
FF AT R 152 (DMYL) Ik, T 2018 45 5 F~9 F 7+ [ A& AHSE A4 i i 06
FeHhEAT
2.2. KWW+ 5RE

ARG K X R e it, EXNFEES AN 67,500 plshm™ (D6.75). 90,000 pls-hm™ (D9.0)Fl
112,500 pls-hm? (D11.25), Z4[X Jyiiti % & 0 kg-hm 2 (N0). 135 kg-hm2 (N135). 180 kg-hm 2 (N180)#1 225
kg-hm 2 (N225), 4:51i0 4 NO. N135. N180 Al N225. 4/ LhHE 5 A5 43 5t ] P,Os 125 kg, K,O 38.46
kg, H N AE 60%fEFAE, 40% T K LB, P,0s A1 KO 100%/EFAE, /NXATK 7.5 m, 17F 0.6 m,
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10 471K, NKTTR 43.2 e, # /NI E 1m RS, T4 3 U, JUU T A A B S FR AT
2.3. MEHIFESHZE

1) MR RGN T2 AR, /N XU CRPERERR 3 #k, e SRt AR, oH S0 T AR A

2) M7 SPAD fH: TrELZIFIAUGRIY, /NXHERRIERRR 30 #k, NEREALH - SPAD {H.

3) B i WEHAIMINGR, ANXUGR s m?, EE 3, TEH AR

4) FHW SRR KSR RS RE R I LA kDI e A 1 . BRPEVRVR 2R 4. PRIk 2F
Yoo VERD . IKIEMEROKACE Y. Koy BRTEATR 2 AR A5 AR bR .

2.4. BRI

FIFH MicrosoftExcel 2007 AbERHIMEEAE, FH SPSS19.0 X #dE 31T ANOVA 77243 #7 1 Duncan % %
AT

3. BZREHh
3.1 MHEFEH

HE L AT LA S, BER S, DMYL 2z B ATSCR I T AR FE 2 R 1w, 5 D6.75 AL,
D9.0 Al D11.25 AbHAE 22 AR I LAL 73 538 /i1 8.88%F11 37.88%, 12.72%#1 54.25%. Jiti %0 B 144 fin 4 2%
BT DMYL AR 4L, 5 NO ARERARLE, H%US R1 (Y LAI 43 31380 52.50%. 55.94%71 60.14%,
R6 HAM LAl 3941 T 83.49%. 88.96%7F1 95.63%. 7 #T%% &1L [A]—jita ZU/KF T 1) LAl 520 ] LUE H, NO
KPR RIS LAl R 52m; N135 A1 N180 /K7, D6.75 Al D9.0 AbFE[E] LAI 71 22 FIk 3k 4
BT ER, ¥ EFHKT D11.25 A H; 7F N225 /K F, D6.75 4bFE R1 Al R6 i LAI &K T D9.0 1 D11.25
AEPE, D9.0 AP LAI 7R LT D11.25 2B . 3 #riti & 4 DMYL [ LA 520 v] LUE H, 7E D6.75 Al
D9.0 A H MR MM LAl B %5, HEE ST NO 4#; £ D11.25 KFF, HiE%AL LAl Fray
h, N225 /K LA &2 7T N135 /KF
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Figure 1. Leaf area index
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3.2. $E{IM SPAD &

a2 E R, DMY1 76 R1 #1F1 R6 HfHAH SPAD 18 & % B4, & F& 2, 5 D6.75 #Htk, D9.0
A1 D11.25 ZbFRTE R1 A1 R6 [17 LAI 43736 11 7.85%7F1 8.10%, 9.48%7#1 9.78%, D9.0 F1 D11.25 Ab3FHf,
M SPAD TG\ % % 5. HiGURI b 3 8 T DMY 1 BEA7 M) SPAD 1, 5 NO ZbFEAHEL, %R R1
1) LAl 73 5380 79.80%. 82.99%7#1 88.00%, R6 HA) LAI ¥4nT 113.28%-. 117.81%F1 124.92%. /i
B FEAE [R] — it ZUKF T BRI SPAD B 20 A DA H, NO FIN225 7K1 % FE 38 s B A7 i SPAD B
FEARII RS, HARIE 23K N135 A N180 /KF- T, D6.75 Fil D9.0 4b#H i) F# 4 M- SPAD {E1E R1 1 R6
WX ER, (H D6.75 KT REE R D11.25 4bFE, 9.0 Al D11.25 AbFEAI L ZE R . /T &YX DMY1
(fAE AT SPAD S0 A LG Y, 7€ D6.75. D9.0 Al D11.25 /K-F T, 4 it & & FL A 4= i B AL SPAD 18
s, (HiaE RN ZRARE.
80 aNo @N135
a @aN180  mN225
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Figure 2. Spike leaf SPAD value
2. FEfiM SPAD &

33. B8

m & 3 AT LLEH, fE D6.57~D11.25 Ju[El N, %% DMY1 Hi = &3 A E 3, 5 NO A L, Hl%
J5 DMY1 =5 B E N 74.7%~86.0%, (H i %K 15 = R IE 2 57 4 Al — i ZUKF N % 5
Xf DMY1 T2 AR R e LA H, 75 NO /K-FF, %558 2 &K, D9.0 Al D11.25 &b
HEEL D6.75 9™ 12.8%7F1 35.0%, D11.25 bt D9.0 4™ 25.5%; f£ N135 /K~F- T, D6.7 #1 D9.0 [A]/~ & % &
AN, HEFEKT D11.25 4 FE; 78 N180 A1 N225 /K°F K, Ha% i DMY1 H It/ &, D9.0 1 D11.25
AEFREE D6.75 4373 77 8.8% A1 14.6%.8.0%A1 25.1%, D9.0 A1 D11.25 7£ N180 /K-Fi &% &, (H7E D11.25
B2 2, D11.25 Lt D9.0 #4/™ 15.8%. fE[R]—% B T EXF DMY1 5= 8 22 8 AR 1K 2. 3K

3.4. BEmBR

BN DMYL K M R R . RV, PR BeiRar 4. Jek . AR &Y. K
v ST A TR IR WA DT B IR IE B K (B 1) 5 NO ML, UG B3N T DMY1 A
HEASE, NS EEINALE, RIEVERSYE. PR e & 5% K.

DOI: 10.12677/hjss.2019.74035 289 TRl


https://doi.org/10.12677/hjss.2019.74035

B

B2

100.0- ¢ aNo ON135

ONI180 B&N225
80.0 a

60.0

40.0

=8 (Mg hm?)

[

"

20.0

==
H

0.0

D6.75

Figure 3. Silage yield of DMY1
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Table 1. Effect of interactive effects of nitrogen and density on silage quality of DMY1
# 1 AEEEX DMYL SR

CP(%) ADF(%) NDF(%) Starch (%) WSC (%) Ash(%) TDN(%) Hay Milk (Kg-Mg™?)

NO 5.38 24.09 39.82 32.77 10.12 3.30 75.12 952.14

N135 8.26 21.43 39.59 29.28 11.62 2.75 75.59 1024.56

peTs N180 7.35 22.93 41.29 30.11 9.60 2.33 75.01 983.10
N225 8.11 23.26 40.01 29.47 10.70 3.27 74.55 977.61

NO 571 25.01 43.80 24.97 13.66 3.24 74.41 1173.11

N135 7.44 23.52 40.42 31.02 10.68 2.28 75.77 998.55

poo N180 7.25 26.05 41.59 30.19 5.59 3.39 72.84 881.33

N225 8.23 22.67 38.38 3191 9.36 3.23 76.18 947.00

NO 5.21 27.66 44.53 28.57 9.28 3.91 72.78 962.19

N135 7.95 25.65 42.66 27.56 9.17 3.48 73.19 1003.89

piL2o N180 7.97 22.91 39.12 29.58 10.12 3.68 75.60 985.71
N225 8.29 23.42 40.07 27.92 10.79 2.92 75.62 1048.07

#iE: CP: MHIEEM, ADF: MRVEVEUREI4E, NDF: thikPeifker4E, Starch: J&¥, WSC: /KiEMERKIL &Y, Ash: K4y, TDN: EAHAL
384y, Hay Milk: 44547 )7,

4. V5L

FEE L RIANE, X BOGREN AR A AR R R . e T35 [12]387R, A KT 90,000
plshm?it, 3. 6. 9 MR RTEEFEKA, PR M. XIHEISF TR, FEEFEERER
Hhn, Pn (it EHE ). SPAD H(M SR FEMX & &) WEECRAS T BAIMHRDEEER, HagR
RS E R R INTEN. BG40 TR, Bt RGN, SEL T REALH DU R i3S
AR, EOCEBNEM, JFHEM Ve E ARSI A TTA RN, HEKN, DMY1 k22
WS i T AR TS RO I, TERR I IR N T DMY L BT AR SR H, W R e LUK
ZHPDERE, (RHETYIRIOARER, $Ee™ . HEHM, DMY1 A7 SPAD fi &% F#IK, MRk
WEKIIN T DMYL BEALIH () SPAD fH, LW e B S RE AL, St TEREEs, (Hi%E T bR
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SRR, (et R EER, S TR R A R

KT RUANFAE B B T 75 W FOK AR RN T TR 2, ) 2 T PO R 8 g it 2 v 25 4
SRR B AN BT, B FCRWI[9] [10],  [RIA 5 e BR ) 7 B A o SR BRI 3R, A it S 1
I, KM B RGN, o it AU B T 3 R A R I ORI, AW TUARR
B, RN R K T DMYL BRI R &, HEZERINE YRR E, RS Stk TN
KEABAR TV R R R g 0. A T B A, % DMYL 5 s A B, [
TR ) E I RN E 2 . %A X DMYL F I FOK U A BRYEVESR A4, vk
R YE. ek, AKIETEBOKIC A Koy B ATTHAL TR ARG AL 7 S M R IK B 25 KT

LR AEATIE U R P 5 SV AL AR PSS DX T I T oKt i L 4% )76 180~225 kgr-hm 2, BRI TRT RS 4,
EPEIEIEN 6.75~9.0 Jikk hm 2, Bi1bfsIeR, LASEHLE oK B = S0 .

EEUH

FE ¢ B8RRI T 00 R A A 0 S R R 538 B PR 72 P92 (2017YFD
0300305).
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