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WE: [H MRS AR S KE LRSI 32K Neolamarckia cadamba M35 W /K B 5L 520 o [J7 vk 1L
BRI S5k}, Mgl 22 2 K i (w) SN 80% F1 70%, TS /KB FZMT 43I (FA, 3 g-kg ) P FLAT B
Lactobacillus plantarum (LP, 1x10° cfu-g "), MR EFH W RKEEF] (ZLM, 0.005 g-kg ™), FH LLAE F AN 51 ) Bl
(CK) BATED. (ERIERAHTUREPHEASE (W) N 22.89%, 1 vk ¥k 4F 4 AR M o 5% 4 4
i (w) 705K 32.84% F 24.91%. & /K EE 0T B RE AR5 I 58 BT 2 5, RS 5 K B FRAS, R oRM-F AR
MHE%EE%HT% MEBR K AL & 4 & AR 0 34N (P<0.01), pH A ¥ 3 BEAK (P<0.01). 2 Al & 7K B4R, LP M
ZLM A pH 2T CK(P<0.01). 7EF/KE (w) N 70% 251F T, 2 Tl FLIR B 77 B W S5 25 PR AIR 7 e B vl B it
(P<0.01), fEE7KE (W) N 80% 4514 R, FA JCE I i MERROK AL S 9) & B R 5 T CK MHAl AL (P<0.01). FT
A K324 WU (cfurg ) BTSN T 2.0, ARSI TR, wNH,-N)YW(TN) B{ETF 10%. [45i8]3E
PR B s AN E B 2 T IR S AR, & 2 B S K AR I AT — B R R g R R R
T 5T o

RBEIA: FORA KR TN ARk s R I
FIE 52 S: $816.53 RAFRIREE: A XEHRS: 1001-411X(2018)04-0080-07

Effects of moisture content and additive on silage quality of
Neolamarckia cadamba leaves
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Abstract: [Objective] To investigate the effects of different moisture contents and additives on ensiling
fermentation qualities of Neolamarckia cadamba leaves. [Method] The N. cadamba leaves were used as raw
materials, and air-cured until the moisture contents (w) were 80% and 70% respectively. The ensiling processes
were conducted through adding formic acid (FA, 3 g-kg "), Lactobacillus plantarum (LP, 1x10° cfu-g™') and
Zhuanglemei silage starter (ZLM, 0.005 g-kg ') to each moisture content treatment. The treatment without
additive was counted as the control (CK). [Result] The crude protein content (w) of N. Cadamba leaves

without air-curing before ensiling was 22.98%, and the neutral and acid detergent fiber contents (w) were
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32.84% and 24.91% respectively. The moisture content had significant effects on silage qualities of N. cadamba

leaves. With the decrease of moisture content, the dry matter and water soluble carbohydrate contents increased

extremely significantly (P<0.01), pH decreased extremely significantly (P<0.01). Under the two moisture

contents, the pH of the treatments adding LP and ZLM were extremely significantly lower than CK (P<0.01).

While the moisture content was 70%, two lactobacillus starters (LP and ZLM) extremely significantly reduced

the numbers of yeast (P<0.01). The water soluble carbohydrate content in the treatment adding FA under 70%

moisture content was extremely significantly higher than those in CK and other treatments (P<0.01). The

logarithm values of Escherichia coli numbers in all treatments were less than 2.0, no butyric acid was detected,

and all rations of w(NH,'-N) to w(TN) were below 10%. [Conclusion] N. cadamba leaves have high feeding

value and are liable to produce silage. Reducing moisture content properly and applying additives can partly

improve the ensiling fermentation qualities of N. cadamba leaves.

Key words: Neolamarckia cadamba; moisture content; additive; silage; fermentation quality

WK Neolamarckia cadamba X 4 H e, &
7t B8} Rubiaceae [H11EJ& Neolamarckia ¥, ¥ 4%
R IE R TR, A FR E R AR A G 2 bR
B SRR AR, 10 4F 72 45 BV AT bt s 4%
Oy AR U R E B B, M5 R 5
AR TR S ORI S R AL MR, 2 2 4R AR
Jig BRI N s 2 4 | 3 AR5 AR Tl ) 3 AR iR
mREAM BN FRCHEASER. ERSF
B VR B SR A T PSR B R B R
i Y QR K 3 s AR H AR TR X R AR
SR, AR T 2 W HEA G G0, Ktk &
T e il E I i 7 e B R T Rk FLIR
BRI R T I T 328 21K R A7 TRDRL S TR 1 7 I BOR,
R REE %, TN P52 B 2 P R 2R I R
W TR, 7575 Wk B o & BT R VS nm) mT DL s
TICROR, SRR ) AR LR TR R
& B A N Ah 8 A e RO i S s n A
PR B RE KK 32 7 0 R B ) 0 1 7L TR e R 2, R
HER T B, A AR DR pH A A A
&=, WML G & AR H A RIMAEY
A, B RORAT AT MRS, [RIB BRAR S B &
= BRI ISR, F IR AR B 1A K E R
e 5 6 5 Jot B LR R, K& R, G I R
o A REB IR, 25| R E KB S5 /KEKR
IS, AFT S, Sl G A ER, 5 R TREMR
U, JHar, BN REFEH R ZE T TH
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1.1 R

YRR T 2016 4 5 B 78 HE 1 Al K 21
I AR 6 o b 1 2 R i A AR AR e i, [ SR B
G 3 A1 12 h, &KE (w) 7052 80% F1 70%, BY
BN 1~2 cm 25 H .

I : MY FLFF B Lactobacillus plantarum
(LP), IINE N 1x10° cfu-g ', B A E &ML K22 H I
SIS E R, AT AR A B s ot R SR T R
I (ZLM), EEW > H L. plantarum 550, L.
plantarum 360 L. sbuchneri 225 FA- 4R, ININEA
0.005 g-kg', FHVU I EAgic & 5 A PR 2 | $2 44t H
% (FA), IS4 3 gkg s
1.2 Rt 541E

IR 2x4 WH e AR, —MEER
e T KE, W2 MK, B w 45N 80% 1 70%,
F—RZRBIFEE. FF 2 N EKERM T
PR 43 ) B 4T AN (KR, CK). FAL LP Al
ZIM Kb, B H ARG, B 170 g A4 RN
LImEA AN, HESEENAESH O, §4
MEREE 3 ANEE, 324 4%, FIEFN 60 d 5T
85, X FA 2= A R TEEA T 5E AT
1.3 MEMBSR®
1.3.1 REsFaa G, BUCEMET R
20 g, I\ 180 mL Z&MH/K, RG34, & FK AT
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HUVEYT 1 min, fRIH 4 22045 A A 38 e 1 g 4Rt
U8, RN, K pH it (PHS-3C, ¥ )
& pH"™ . ZZEE{H (Buffering capacity) K i € 7%
W5, MAARBATIRE™ . BRIRWE 0.22 pm
FLAR B P IE JE A3 BRI, R B GC-14 B E3%
TR B A (it 43 : Shodex Rspak KC-811 s-DVB
gel column, HZA; & #5: SPD-M10AVP) JI & .
%\ B IWIR A T B & &, Jish 4% 3 mmol L™
T EER, I 1 mL-min ' AR 50 C AN K
210 nm, HEFEER 5 L™, SR 2R — K SR LG ik
TERAE (NH,-N) &1,
132 FR>0H  HREL130 g &4 EERE, F
&R RFETE 65 C HE AT, T4 48 h, ¥
H, BRI, HETYR & & R FOSS 8400 4 H
Bl I E B G E M B B S A (TN) & &, 4R
F 5 20 H 3 ) SR BB A R b € vk s mT VR
PEBRIK AL & s FC I P DR 5T (w o 3% 1+
TR TR RN FOER PR BRI (w N 2% M Sk =
B AL ) LA K o N 72% WO R 7 v, A
Ankom 220 B £F- 453 1 2 SR 52 Hh PR VR IR AR 4L IR
PEVEIR LT 4, 4T 4R R A 4 R RIS AR &R
T, AR RESHERT,
1.3.3 ZEZMAEMEBEKE >N BUCRMEFE S
20 g, JIN 180 mL ‘K (A= B 2K, ¥R & )5 1%
PRRE o AR O EGEE, P cfu-g
Fon, FLER W KW IR A R B BE B o R H
MRS B flg 85 75 5k 45 qf 55 o V20 JH 25 B IR 5 95 5
(VRBA) i inh 20857258 (BB g) AT R 7R,
1.4 S

RLH Excel 2007 % #4 3E 47 9120 % 3, 7 LA
SAS 9.3 B At w58 25 Sk AT XA 2 7 2 5 i A
Duncan’s % 5 L.

2 GBR55H

2.1 ERAMFRERMEZER S

T HE AT R, ECA Bt G F 3 2 A 3 2 T R
IR & &, SRR 1. R 1 AR B
o T4 5 B BN 28.22% . T R,
T TR B OK AL S o e vk £ 4 R R
Ve A 4E ) o & 3 H oy il N 22.89% 4.76%-
32.84% F124.91% .. ¥ AT 7 R} 22 v fig A
29.28 g-kg o
2.2 AERIEX E PR AN LB R RAE T

W 2 s, R ET7 20 B3R W, & K&

®1 BARAMHBIREMMEFERS
Table1 The chemical compositions of Neolamarckia
cadamba leaves before ensiling

ARy w/%
HEA 22.89+1.06
AR A 4.76+0.61
PRSI AT 2 32.84+3.63
[irgesvinr Tax 24.91+3.81
YR 11.91£0.57
LR 7.92+0.40
VNI 11.26+3.25
w(FHB)/ % 28.22+3.18
ZEE (gke™) 29.28+1.18

1) & PHRIAEA FIHYMLAFER; BALFE RSB A ETF YR

8 E A

ISR B QAR5 I 5 1) pH A LR A A
R0 (P<0.01), {HX LR & & A w(NH, -N)/
w(TN) SZIAS B35 (P>0.05); P& (38 HAE XT3,
TR ZIRANAIR & B 22 (P<0.01), {HXF pH Al
NH;-N/TN HCAE TG 2 520 (P>0.05). 1E 80% 77K
AT, 3 Ml A AR S E R
(P>0.05), {HAR i35 FEAIK T BRI (1) pH(P<0.01),
Hodp LP A EE(Y pH A, [FIEF, LP Ab3E A 2
O 3 M M A B N R & R S CK AL %
SR E (P<0.01). 1E 70% S/KESMT, LP M
ZLM AbFEE5) 3 A T BRI pH DL A FLER A
PR & &, Hd LP A FR X pH M52 Al B 3%
(P<0.01); FA #:FF, pH FIA R & B CK 8 hn,
HZERAREF (P>0.05); FA F1 ZLM AbB4H 1) 2.1
R CK W EFEW N (P<0.01). ATA &4 T
PIARK IS T’ H AT w(NH;-N)/w(TN) 7T & Z
i (P>0.05).

H 3 AN, K& I B I AE BAE
FOXE FL R B RN B ) B 0 38 A R B 3 S e
(P<0.01). 2 P& /KBTS 3 B Insfl b 22 1 3L
TR B AR AL CK B, Ho FA F1 ZLM AbBEZH 3504
FH 22 KF (P<0.01). 7£ 80% S/KEEMT,
FA A1 LP 4b B¢ % BF 1 208 50 CK Bl 2 35 i 3
BAEAR, ZLM Ab 23 (1 BF B 40 8 CKOBl 2 35 15
1E 70% KB F&AF T, 3 B0 o7 A 21 i) 7L IR 1 £
& (cfu-g") KX EIMET 3.00, ¥ B EET CK,
i B T R0 K i 12 A 1 Bt (1 6 2041 1 2.00, HLAT
H AR EKT CK.
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Table 2 pH values, organic acid contents and ammonia nitrogen/total nitrogen ratios of Neolamarckia cadamba leaf silage in

F2 AELEERAHSIAEARA pH, BHLEESEF wNH,-N)/w(TN)"

different treatments

Ab 3 w/% w(NH, -N)/
GKEO)% I ot A L W TR wIN)
80 CK 4.1840.03Aa  5.37+1.12ABab  0.88+0.23Aa  0.17+0.02Bb 0.21+0.01a
FA 4.06£0.04Bb  4.02+0.56Bb 0.81+0.05Aa  0.10£0.01Cc 0.15+0.11a
LP 3.92£0.04Cc  5.56+1.23ABab 0.26+0.02Aa 0.28+0.12a
ZLM 4.00£0.04BCb  5.92+2.44Aa 0.88+0.26Aa  0.24+0Aa 0.37+£0.19a
70 CK 4.19+0.07ABa  6.87+1.74ABa 0.28+0.04Aa 0.2120.02a
FA 421£0.03Aa  8.04+0.31Aa 0.65£0.14Aa  0.16:0ABa 0.31+0.13a
LP 3.99+0.03Cc  4.85+0.25Bb 0.16+0.09ABa 0.35+£0.19a
ZLM 4.08+0.03BCb  4.86+0.29Bb 0.38+£0.13Bb 0.22+0.03a
BRKWD HKE o NS ok NS NS
ikl * NS H L NS
B KB INF NS ok o L NS
1) &P 8B A T A LA R RS HIEE LR AR — MR DB FHRKE FE4, 55 A TF£0.05K0.01KF£F R

#(Duncan’si); --- & & At ih;2) # Ao+ 5 3] K R0.0520.01 K £ F 2 F , NSEA T £ F R B HF(RE E 7 £04)

®3 FEAERRAMHEAMNEZMEYERLYE"

Table 3 Major mircroorganism group quantities of Neolamarckia cadamba leaf silage in different treatments

Sk (0)/% Al . te(AFELED
FLRRE [LEabge PN b ]
80 CK 5.79+0.17Aa 2.88+0.17Bb <2.00
FA <2.00Bb <2.00Cd <2.00
LP 3.54+0.33Aa 2.59+0.16Bc <2.00
ZLM <2.00Bb 3.39+0.07Aa <2.00
70 CK 5.20+0.44Aa 3.34+0.34Aa <2.00
FA <3.00Bb <2.00Bb <2.00
LP <3.00Bb <2.00Bb <2.00
ZLM <3.00Bb <2.00Bb <2.00
2 R SKE ok ok
Bl ok ok
B 7K BN L o

1) AP HAEH T3 1EeAR AR RIS 3% E LR LA — MR B FERKE T4, 553 & T/£0.0530.01K-F £ F R 2
# (Duncan’sik); 2) *F=** 5 5] £ 70.05820.01 K -F £ 5+ 2 F NSEFTEZFREEREEZF Z5H); £ T Rt

2.3 AEIEXS ER AL ZE K 5 R0

B 7K IR 3 BRI AR R AL 7
TR WA 40 R 3R TT 220 W 38, & /K20
T3 vV B T 4 TR e Vi R 5T 2 R 1P
ik 2T 4 1) 5 i 3k B BR 2 3 (P<0.01) BUE 3 (P<
0.05) 7K=F~5 A8 IR 771 o 5o T P8 o 10 A Jo 2 AP R 9 P ik
IR W& 800 A B35 AR 2 52 o, X oAl
T bn 1 TC 35 B0 (P>0.05); W5 3 128 HAE R4 T
Y AR PR KA S )& B R 2.3 (P<0.01),
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Sof HoAth 48 FR TG 5 2 M (P>0.05). 2 PP K& &4
N, FA Kb By s AT o S VEROK LGP & 2 R
FEM T CK L HAR A EE . 7F 80% & /K
AT, FA B ZE I T 4148 % 5 1 (P<0.05),
ZLM W RS T TR & 2 (P<0.05). 1E
70% EK BT, FA AEEF) T4 LA A AR
PEVE AR R & B CK 5.3 P 1K (P<0.05), HiAih
FebrIC B3 Ak LP A1 ZLM b B Br g A - 45 bk
TGR 2 520 (P>0.05)
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Table 4 The chemical composition of Neolamarckia cadamba leaf silage W%
TOKEM%  FINF Tt itk gs| AR KA B HRE TR AT 4
80 CK 21.46+0.78Aa 21.81+0.62Aa 1.87+0.27Bb 28.79+1.65a
FA 22.29+1.31Aa 20.12+0.80Aa 4.60+£0.58Aa 31.21+1.80a
LP 18.92+1.83Aab 20.50+£1.95Aa 1.45+0.57Bb 28.31+1.46a
ZLM 17.88+2.69Ab 19.09+2.65Aa 1.74£0.02Bb 28.95+1.87a
70 CK 30.80+2.23Aa 21.23+0.97Aa 3.44+0.41ABb 32.99+1.92a
FA 25.37+3.88Ab 18.96:1.47Ab 5.15+1.22Aa 33.24+2.10a
LP 29.91+0.07Aab 20.91+0.79Aa 2.10£0.43Bb 34.71+2.81a
ZLM 32.03+2.94Aa 21.38+0.29Aa 2.26+0.35Bb 32.16+2.14a
BRAIR HokE o NS NS o
A7) NS NS *x NS
B K E XA *x NS *x NS
FKEY% BN MR Ik 4T 4 YR JeLF YR FRPEGRIR A
80 CK 22.43+2.35a 10.17+0.6Aa 6.36£0.89ABb 11.46+1.78Aa
FA 22.67+1.97a 10.69+1.06Aa 8.54+0.44Aa 10.26+2.32Aa
LP 21.31+1.3% 11.99+1.13Aa 7.00+0.34ABb 8.51+1.30Aa
ZIM 22.88+1.95a 11.15£2.91Aa 6.08+1.14Bb 11.001.88Aa
70 CK 25.59+1.94a 8.27+0.58 Aab 7.40+2.59Aa 16.31+2.41Aa
FA 24.10+2.55a 12.92+2.93Aa 9.14+3.52Aa 9.71+1.37Ab
LP 25.58+0.70a 10.2121.46Aab 9.13+2.20Aa 16.50+4.48Aa
ZLM 23.53+2.52a 7.24+2.94Ab 8.63+1.25Aa 17.10+3.21Aa
SR HkE * NS NS *x
RN NS NS NS *
B KA NS NS NS NS

1) A PRI A FHELARER, R T FHRAN, B A TG ESHG A HIES, LEEA MR DS FERK
BFRE, A ETL0.05%0.01KF L £ F R F(Duncan’sik); 2) *Fo** 5 5] & 70.05400.01 K-+ £ % B F NSEA T £F R

BERAFF E5H)

3 WS

3.1 ERAMHEABTIERITR

R Al FEA S ES SEMNE
EAHES R, Zayed FH RN, 5ETE
Medicago sp. FI4R G XK Leucaena leucocephala #H
be, TR B H AR & . AR R B RR
TR e KR 2 5 2 80N 22.89%, 1 T AR ]
LICH T Medicago sativa(14%~15%)", W%
21 24 R TR M 0 % 4 4 Joit 2 23 #5053 i 32.84% A
24.91%, SHEF B AR AT FIREAR H 1 (38.83%).
TR 1 (33.67%) ik &R 4k (1)1 & &0, Rk, 342
A BAE &N E. A eIk, 2k
RN & B B S K E, BUARIZZ e LA & — i &
PART I PE AR KA G W% XA AE 1 0T 4 2L R T K I
IR, WL B, ATV R KA & ) A 5 e 7

T I il Joit PR B EE DR 3R, A A R B ATV PR R OK AL
G DA REAE R A M LR TR #2112 0% B B, i
F A R B AR, IR PR A pH I 4700 i) FL A 2% T 1)
AR — BN, FTEMERKAL SR BT E S A
T 5% A BeIRUE R4 I R BERCR ™ o AB 5T, 35
BRI (R ALK AL S T HON 4.76%, AR
BB F R R K, S EAE, A=
W Trifolium pretense A LR MR, 5 FoAKHE
i, 0y 29.28 g-kg !, HEEH N, L pH AT FE 3] 4.18,
w(NH;-N)/w(TN) 5~ 0.21%, HIE T B4, Wi
BRI HEEE .
3.2 BKEMNEPAMEIRRAF

JEREEr K B T R e AR B ), i
& K EAR T HIE, & PSS K E T i s i
R 20 AT ah R, JEREE K & X 5
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AR A R . B S K& IR,
TR A I 5 L 1) ATV PR AR OK A ) & AR R
FZ3m, HEAFTETMAKR, X5 REEED FHH
GEAERE S AE R — 2. BRI E I ER pH A F
4.2 IR, XFEA BN LR B AE KRt — N R
EEEY, KR, B 70% &K R4 FA kb3
(1) pH 0% = T 4.2, HADE N4 2 pH /M F
4.2, pH Bl /K & BRI 3 N, 2 708 2 5 3%
JKF (P<0.01), iX 5 Haigh S5 i 78 45 5 — 5
A HUR & =Bl E 2K = I BRI — 1 Rt
A, FKENARSELEELN, HARS &
PR T SR IR AN T IR, 15 B 75 I R 19 DAL R
REEN T, RN S &K ERR R & ERE
BRAR, 1X AT RE 2 RUOAE YRR B KB — 2 HE k
PHl T ZEREIES . T RS &AM w(NH;-N)/
w(TN) A&7 & 5 WA R 55 1 D8, — RO AR
BHIEEE T R & 8N T 1%, w(NH5-N)/w(TN)
R T 10% o ARHFFEH, 2 P K& AR A
P T, H w(NH;-N)/wW(TN) if%T 10%, iX 7] fig &
T 3 R AR B G2 b e IR, TE T, FLIR
PR OK 2 B R PR T F I R pHL TR R T
— AR R FLIR KBS, — s R R B T oA
UFEEI A, Wb T BB R R 5 —
T, EREAMNE &R EZHmBYECY, 75 H
TR R ARG ST RS A, 0 T R
T E R fEC
3.3 ARMFIFEPAME ISR

T AR 3% 3 B N AT Dy LR R B3 B
AR R BRI SR, 800 R 40 0%, TR 3 BGE TE
TP o FLIR B TR S i A a3k B 8 I 7 in 1)
IR, AT ARIE T R R B AT 7 LR
o, IR FLRR B B, PP AR R E AR, i pH RH
FAAR . AT A, @0 T LP il ZLM X 2 Fh LR
e, TG pH A% 525 PR, b LP AbBER
pH K, 1IX 5 Yuan 2 Ando ZEPHE 70 45 R —
B H 2 Fofr LR T 77 A BELH 35 A B BRAIG b I v T
Yk BRYEVE AT JE R PE VR AR R & &, WA
% B TE PR 2T 4 & 2 AR A BR, J5 R AT e 2
% 1 7 U A R i/ R O [ £ 44 25 B AR, AN RE TR
JRR- AU m A YR E LM RS, R
B ZLM WIS AR 4E R, E RIS TR
B Wy AN SRR R S s U, B Ab,
2 P KBTI 2 R LR I 1 IS, FLIR 1A 1
i CK ¥k, 1% v] B8 2 N it FLIR 1 5 3 2
AR IR B B35 (1) FLIR 1 A7 76 A8 EL 5% 4, AH ELM ) 11
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G5, 1E 80% FKEAKAF TN, LP Ab B 1) 7 4
R AR R CK B, 75 70% Sk &%
PER, 2 FhFL IR 7745 A 0 2 BRI I R B0, X%
BH 2 BRI R0 35 B A — E AR BT A G A A
AR ES, B LP Wi R ar . Hig A2
IPUEE R, EF IR 2 N o R 3555
W H R VS N 2 R SR ORI e, R BN HE R 1
R B AR & B M w(NH;-N)/w(TN) &3& T
B, AP PEBRKAL GP & = B E N, £k &Y
FELL =M AN I R J5 143 B AH R 45 1 o AW
H, 75 80% /KB &AF TN FA J5, B BRI
pH &3 2K, 70% /K& T pH % CK 3G /n, (5%
SR, RN 2 ANEKEZAA T E KIS
Y& ERE ST CK A2, H R4
Ji FHLER S8, Ui FA #0617 A RIS K
1% DL S R W)W W 3ty Bl R AT PR R K A B 0 I A E
TE— R E B T BRI 5 I R 5T

SE
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