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CLTR AR K 2222 BRWESE T, 1 B VD 4101285 2. 1 B 480 52 AR M A BT G157 5 A AR BORBE T b, 1R K70 410128)

WE: ASBFAfef ARLS ZHHR, PR E LS 25K (Boehmeria nivea) 8\ 7 #) F2 /K44 (Oryza sativa) 7 #F %4
Fredd LB REATRERAY 0, ARFHLARETGRSFTERSE, ARAHN SRR G FERAARLELRE, A
BE 5245 25 ik &) 7 A A RASFEAT A F I H 5 5% F 4 98:0(CK), 90:8(A), 80:18(B). 70:28(C), 60:38(D)5 41,
CK A &R F My 5 2% EdE, H1230d 6 FaRMENRESEFEAMLSERR. Eh0R,. £X2E£0: &
MAFEMA CK 0, REFNAHRLS REHF AL, BARAFERTHENRE, L3 —8KEE, B4 pH 1K, #4.16;
NH3;-N/TN & & & A&k, % 4.73%; SLERH (LA) 2 E R &, % 4.83%, AR4E V-Score 4 7 4n, B iRb H L6 L8R
LK, BAABSREE, £93.0%5., EROFEMMEKGRTYIG I, FHkLLT % (NDF), BT
Y% (ADF) 48 3m, % & T CK 4 (P<0.05), &8R4 FE4NDF, ADF 4% 2 % 2% (P<0.05); #%@a (CP), T4 MR
HEANE (DM, T4 R HAE (DDM), 4854 RNAL (RFV), & TR E I i (TDN) KL F 7K AS s A 64 38 m i B4
AR BESRR ., B RAEA ANAL, A B 2 (80% R 4 + 18% RAGHEAT +2% FAE) RAF M A= AN,
R Fe; Bk KRBT REIFS; TRBM; ABSA; AANE

XEiFRIRAE: A YEHS: 1001-0629(2024)12-3025-08

Evaluation of the effect of mixed silage of ramie by-products and rice straw

TANG Yanyil’z, ZHOU Yuelinl’z, JIE Hongdongl’ 2, HE Pengliangl’ 2, ZHAO Longl’z, JIE Yuchengl’2
(1. Institute of Ramie, Hunan Agricultural University, Changsha 410128, Hunan, China;
2. Hunan Provincial Research Center or Engineering Technology for Grass Crop Germplasm
Innovation and Utilization, Changsha 410128, Hunan, China)
Abstract: In order to develop and utilize agricultural by-product resources reasonably, this study investigates the effects of
different proportions of Boehmeria nivea by-products and Oryza sativa straw mixed silage on their fermentation quality and
nutritional quality. The aim is to screen out suitable mixed silage ratios and provide theoretical basis for preparing high-
quality silage feed. In this study, the mixed silage ratios of ramie by-products and rice straw were set to 5 groups: 98 : 0
(CK), 90 : 8 (A), 80 : 18 (B), 70 : 28 (C), and 60 : 38 (D). The CK group and each mixed silage group were added with 2%
sucrose, and after 30 days of silage, the fermentation quality and nutritional quality of the mixed silage feed were tested by
opening the package for sampling. The results showed that the sensory evaluation of each mixed silage group and CK group
reached level 2 or above, while group B had the best sensory evaluation of mixed silage, reaching level 1 excellence. Group
B has the lowest pH value of 4.16; The NH;-N/TN content is the lowest, at 4.73%; The highest content of lactic acid was

RS HER: 2023-10-27  EFHE: 2023-12-19

EETR: WA S ashWr AR RO R S AR I TR A RS R E T (2019-2023); 1 546 5 5 4 47 3 VR 92 08 4y BETI H - (NCGRC-
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4.83%. According to the V-Score, the fermentation quality of each mixed silage group reached excellent, the B group having
the best fermentation quality, reaching 93.0 points. The content of neutral detergent fiber (NDF) and acid detergent fiber
(ADF) in each mixed silage group increased significantly with the increase of rice straw, which was significantly higher than
CK (P < 0.05). There was a significant difference in NDF and ADF content among the mixed silage groups (P < 0.05); crude
protein, dry matter intake, digestible dry matter, relative feed value, and total digestible nutrient decrease with the increase of
rice straw. Based on the comprehensive fermentation quality, nutritional quality, and feeding value, the production and

application value of Group B (80% ramie by-products + 18% rice straw + 2% sucrose) mixed silage group is relatively high.

Keywords: silage; ramie; rice straw; sensory scores; nutritional quality; fermentation quality; feed value

Corresponding author: JIE Yucheng E-mail: ibfcjyc@vip.sina.com

7§k (Boehmeria nivea) 1t 3% 1B F§ 75 Fi 4 1] X
7 BB R S 2 BERE iR P AR R A N
oif S o U, (R T AR Sk RO o SRR 4% £ A
(1) 27 358 23 i LA, 30 96% #4843 1 &l = ) 1R
AR P, 3 R K B R R B e RR R R
bR R IR I S S B TE (Medicago sativa)
FEACL, AT AR b P s 2T o T 1780 SR
R 5 BT T3 22.38%, 6 T B ERR AT R K 7.26% s
SRRECEET TP AR EARP AR ER S EEE, OFF
17 M B H LB 2R RARAR & Em, HIR
SRR, TR SR IR S 44.0% .
Forn, By e ) PR R R — R & A 1.02%
A, AR A BRI 5.50% U, IR A B K
ST E IRV A AR, SO RR AT — M
A8 e R U0 3R 2R 1 RS AR SR R (H 2
W22 R A K o & B, HE A A& E S, TR
PEBOK AL &P & AL, AR N TR A B
JEE, A B VA )t R R A R

REFHAFLERE EANOER, £ 45
T EOR AT A I S TR S AN E RE IR AN R
Bl R HBERE, AT I, 8 e i e i
KT HI K FE (Oryza sativa) FEFF HIRFEE, & /KE
IS, 5 TeAr, BWoKkYEsE, & HAERE H 5k, 2
B B R B, £ 8B EHE (Lolium multiflorum)
57K FEAS AT VR & 75 ] DR AR 22038 08 & A A
LR BRI & &, $ i V-Score 1977, BAAKEH
AR A B T, LA 7 < 3 YRR S B B U V-Score
PE . % 2 % 95 38 (Alhagi sparsifolia)
LK FE AR & AT 70, 9% 38 ) & TR R
40% LA bl e S 3 B AR R b TR & & K
HREE R H .

ARTIEFT LA B B 7 ) AN KR A AT O i S A R
G At AN TR B A1 2 R B 7 490 A0 KRG ARG AT R £ 7 R
I RRE W BRI B2, UL
S0 00 A 7 2 R 7 A R B R

1 ARHS U5 %

11 R R
BEA R IRREREAT 0 2 BROFFRL B ZE 1, 22 R
it Sy AR 27 FE T 150 2 RR B 7= 4 60 458 RR R L RR
LN R P v 2 R R ST S A IR A PN Y TR I
IS HE . T AT AR B EAL AR I 1 s
R 1 SREIFYMAKBERTNER RS (FYRER)

Table 1 Nutrient composition of ramie by-products and
rice straw (dry matter basis)

fekF EREEY) KRR
I?em Ramie by- Rice
products straw
F#1)5i Dry matter (DM)/% 25.49 90.17
F1E A Crude protein (CP)/% 17.24 4.15
ALK A
Water soluble carbohydrate 3.59 3.47
(WSCO)/%
R BRI AT 4E
Neutral detergent fiber (NDF)/% 59.85 69.72
[irqeRvns Fakid
Acid detergent fiber (ADF)/% 36.15 40.49
F & W5 Ether extract (EE)/% 2.84 2.19
F17K 53 Crude ash (Ash)/% 11.42 12.98

1.2 It

BUCE B2 RRE =5 KRR F D) &2
2~3 cm, 98% ™ REIF=H) + 2% 1 Bl XT HE 2 (CK);
90% = IR Bl 7= W + 8% KRG AL FT + 2% JEHE (A 4H);
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80% 2 JFK &Il ;=) + 18% /K FEFEFT + 2% HEHE (B 41);
70% 2 FRE] =Y + 28% KB RE AT + 2% FEME (C 4);
60% = FR Bl 7= + 38% K FEFEFTF + 2% BEME (D ).
P B I0 W THB A RRE =) 5K RS AR IR A 35
JEBEANTEIAS, [ 3 NEE, SN REEERT 30d.
1.3 MEERSHE

RS E . FI30d 5T E A, 3L
A 4 7 A B 2 T R PE o VR VR E TR R
€% S50 R Sk, R E I A RR & 8 5 S
VY 4335 B 20 g #  T 250 mL #E i, 0N 180 mL
ZRIBK, TN 4 °C UKFRIZ R 24 h, HZEK MY 3 min
J5 3 RS0 A ok PR R R, BT E pHY &S
& (NH3-N). ¥ &K PENE TR (VFA) X ALTR (LA).

pH FH & 4 PHS-3C Y pH it B £l 5& : A AR
(NH;,-N) 5 5 5% i 6 I — v G I L eyt e s L,
2 (LA). 4R (AA). TN IR (PA) F1 T R (BA) & & H
138 LC-20A 71 i 25 Wi A o il A s

HOLE IR S B E . JF AL JE 5 EL 200 g BE A
105 °C 7 15 min, 65 C Mt T+ Z2IE=H, RIFFE W, H
THEG R S R & =N E . T (DM).
A JIE W5 (EE). ¥ 2 4 (CP) #H K 2> (Ash). o % Bk %%
¢7 4 (NDF) 5 B2 P ¥k 4% 4T 4k (ADF) & &l € = 18
CRRPBE 23 7 Fe AR Rk R B A 00 e R ) U AT g gt K
& (WSC) & 8% B bty 2

T AR B4 B 5 o ) FH A R A A FE R e
T-9) 5 K & & (DML, %). 7] WAL T4 )% (DDM, %).
FIXHARMAE (REV). A LE F)5 (TDN, g'kg ).
YhE (NEL, MJ-kg "™ BA8FRHE L T A REHT

DMI = 120/NDF; (1)
DDM = 88.9-0.779 X ADF ; )
TDN = —1.291 x ADF + 101.35; 3)

NEI =(1.044-0.0119xADF) x2.205x4.187; @)

RFV = DMI x DDM/1.29. 5)

RFV {H KT 151 N, 125~ 151 N —2%
TA L, 103~ 124 ) A B, 87~102 N = 2K &L,
75~86 APU L, INT 75 A,
14 Fit59%

K H Excel 2010 X Ji 45 % 56 25 #5320 47 11 55 Ak 2

J&, K F DPS %4 Ak 2 5 40 50 B4 R 47 5 [ 3K 5 %2
T, SR P ME £ B EZRE TR OR, P<0.05 808
AL ER R A7 A 2 5

2 HBRE55M

21 RABEHEETEMN

SRR E ) S OK AR AT IR G B A S
BB, Bk D A4 50 5 CKAHE Ah, % 4k 31 40 45 4y
BCK¥IA Prikm. BAF MR T H®RUWE. 2
25 e R, R IR R AR, RE PR B
N 16 71, FEHA— RN CK AT AL C. D A5
N VA GP 15 50315 90 14 55, SRS 0 RAT (K 2).

&2 TEILLBIZRRE = 5K FERF
REBLANRETESITE
Table 2 Sensory evaluation of different proportions of ramie
by-products and rice straw mixed silage feed

dm Ak 5| BE By &%
Group Odour Structure Colour Total Class
CK 10 3 1 14 R4F Good
A 11 3 1 15 R4 Good
B 11 3 2 16 {4 Excellent
C 11 3 1 15 R4 Good
D 11 2 1 14 R4 Good

CK: 98™JBREIF“4 + 2%ENE( 98 : 0), A: 90%2:FREI“4) + 8%7K
FERGFE, B: 80%2BRAIF=4I + 18% KAEREFF, C: 70%™JBREIF=4) +
28% KFEFEAT, D: 60% KN4 + 38% K FEREAT. TR

CK: 90% ramie by-product + 2% saccharose (98 : 0), A: 90% ramie by-
product + 8% rice straw, B: 80% ramie by-product + 18% rice straw,
C: 70% ramie by-product + 28% rice straw, D: 60% ramie by-product +
38% rice straw. This is applicable for the folowing tables as well.

22 REBTWNERMST TN

FAEZ DM & B E & T CK (P <0.05), %
Wb FEZH DM & &2 [H) 2 7 B3, B 41 DM & & i =i
N 28.58%; CK 1] CP & & & =1, N 16.78%, 5 A 4
ZRARZE (P>005, 2F 5T B.C.DH, K4
AN CPEHEERRE, RWNKFERTSE
H, CPHEMM: BAEESES CKERA LR,
BEST A C.DY; %445 CK A, NDF,
ADF & &R EF & 5 CKAL, AW Ash &
BEELEEZER, B. C. D4 Ash & 25 CK & T+
HiAHWSCE RS CKERARZE, BEMT
B 1 D 4 (3 3).
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Table 3 Nutrient composition analysis of mixed silage of different proportions of ramie by-products and rice straw

5] T HEA FLAR 7 PESLERAT4E RRIEVERAT Y LIV iy AE MR KA S

érou Dry matter Crude protein  Ether extract Neutral detergent  Acid detergent Crude ash Water soluble
P (DM)/% (CP)/% (EE)/% fiber (NDF)/%  fiber (ADF)/% (Ash)/% carbohydrate (WSC)/%

CK  2744+0.64c 16.78+0.24a 2.85+0.20ab  51.73+£2.98¢ 31.51+1.68¢ 9.39 + 0.46d 3.79 £ 0.14b
A 27.79+0.24c 16.54+0.18a 2.82+0.13b 53.53+1.52d 32.54+0.67d  9.19+0.20d 3.78 £ 0.03b
B 28.58 +0.27a 15.68+0.13b 2.89+0.09a 54.77+0.81c 3454+ 1.34c 10.13+0.76b 3.82 +0.04a
C 28.35+0.45b 14.43+£0.26c 2.69+0.07c 57.05+1.19b 36.15+£0.52b  9.76 + 0.44c 3.76 +0.09¢
D 27.63+0.22d 12.59+0.67d 2.48 +£0.09d 59.38+1.78a 38.71+0.39a 1047 +0.37a 3.81 £0.05a

RFIARNG FRERIRZR R FEP <0.05); FTEFA.

Different lowercase letters indicate significant differences at the 0.05 level. This is applicable for the following tables as well.

23 BREETMABREST
5 Ab T4 1) pH 35 2 KT CK (P < 0.05), %4k
AL pH 2 57 i 3%, B 41 pH £ (%, F 4.16; B4 HA

ZRAEE P>005), BHRS R/ SR BK, N
4.73%. 5 CK AR L, % D0 7K B A AT Ja 75 06 1 R V-
Score P73 B H P JHfie iy, & AL B ALK F] 90 DL 1

IE gy, B &R N R4 BL B, V-Score TF 73 LA

MR & e, N483%, i3 m T CK; AP A&
A B 4 5=, A 93.00 (55 4).

=
A BB R FEACT CK, BAM D HASE/L R

R4 FRILGIZME NS KERBTREATRRANLBRRS T

Table 4 Analysis of fermentation quality of different proportions of ramie byproducts and rice straw mixed silage feed

Hl LR vy PR TR AHRBR A
Group pH Lactic acid (LA)/% Acetic acid (AA)/% Propionic acid (PA)/% Butyric acid (BA)/% NH;-N/TN/% Total score
CK 453+0.13a  3.49+0.09¢ 1.68 £0.08a 0.01 +£0.00a - 5.89+0.13a 88.22
A 4.40+0.08b 3.63+0.01c 1.17 £ 0.08¢ 0.01 £0.00a - 522+0.11b 92.02
B 416+007d 4.83+00la 1.10 +£0.02d 0.01 +0.00a - 4.73+0.14d 93.00
C 426+0.06¢c 4.57 £ 0.02ab 1.47 £0.16b 0.01 £0.00a - 498 +0.21c 90.15
D 438+0.05b  3.85+0.33bc 1.25+0.16¢ 0.01 +0.00a - 4.75+0.41d 91.84

24 ERAMNMETEN

AN TR] B G2 R 1) 7= 4 A KRR A AR B T I R
) A B RS AN T o 7 JRR I 7 A Rk T
J& DDM. DMI. RFV. TDN. NEI & T & & 7 It 41 .
A 4 DMI. DDM. RFV. TDN. NEI 5 CK 7 & & %
(P> 0.05) A [F] B A7) 2 bR gl P2 P MUK FE TR A 7
BEAR T AN - AR SRS 5 ORHY REV {E AT %0,
CK. A 1B 42kl C fID 4=k (G5 5).

3 i
31 ERESYEBEP AT
BRI o A ML L R 4

JoE, 2 BRI 7 v B S R S 2R A AR RO
e i I T AR AR T 52 20 AR, g Eh

W) G 9% 71 RSP 2 BT R A B — E R,
TR 7R — g B2 B b AT A st ) /. (SRR 1
Yol i PR K AL S ) B RGO LR R,
HZZrhaem, RV pH B, Fidf2E &
B AW R EIE R, ERE AR . — AR
HICH, ATE R ARG S EN G TR EER
10% LA b o FEAHE T, 22 BRE] =9 T 9 i A vl ¥
PEIR KA B VI B AL 3.59%, A e /2 7L R
EHRBIENFEE. BEKRSE" g Riy,
YIS AR ST R (R S N S 7 NI BN 1 T SN
DOEERE J5 2 BR A 7 4 BT B AR R 2N 2.7%
SRR B A B R i FLR R T H AR A b
I, MRRE] AT S, NDF Al ADF 45 fT R [%,
H DDM. DMI. RFV. TDN #l NE1¥J# &, X 5™k

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

12 W

JEHEAL A PERRED ) S K RE RS AT IR & AR A 3029

*5 FRILLGIZ=ME M5 KER/ITRE AT ERHE RN ETN

Table 5 Evaluation of the feeding value of mixed silage feed of different proportions of ramie by-products and rice straw

15 TN THIBCH R HERS AR AR E AR ICE TR I 1 hE

érou Dry matter Digestible dry Relative feed Total digestible Net energey
P intake (DMI)/% matter (DDM)/% value (RFV) nutrient (TDN)/(g-kg ') (NE1)/(MJ-kg ')

CK 2.32+0.14a 6436+ 1.31a 116.07 £9.05a 60.67 £2.17a 6.18 £0.19a
A 2.24+0.07ab 63.55+0.52a 110.52 = 4.05ab 59.34 £ 0.87a 6.06 +0.07a
B 2.19+0.03ab 61.99 £ 1.05b 105.32 = 3.33bc 56.76 £ 1.73b 5.84+0.15b
C 2.10+0.05bc 60.74 £ 0.41b 99.07 +2.73cd 54.68 £0.67b 5.67 +0.06b
D 2.02 £ 0.06¢c 58.74+£0.31¢c 92.09 +3.24d 51.37+0.50¢ 5.39 £ 0.05¢

FIKFE EK (Zea mays) FEFFIRA A T g i —3",
SRR M IUDINSE POyl se= 3 /T I K
RIS VYT 3 5%F 2 R o o 2 30 4% 2 4 1RV A 08
B 61.57%, XF 2% R 2 3 R 1)V 10 2 B It 2 R T b
AR A, HABBI R BRI L E I & T 70% 2V,
32 REFTMEARN & B MRS

pH A& ST I ARDRE B AR 5 B B AR AR L —,
W H N A pH < 4.2 (3 I da ki & A 2P B
iE, R pH e85 30 61 85 B W B 1, kb
5T R R, T L IR mT DA 6 T A A
AR, REF W . fEAB 5 H, B 4 pH &AIK,
9 4.16, 1% T 25 BRI P2 o A, DRI R
FUR T o FLBR S A B ¥ R A BG4 VR
HI R EFANEZE . A8E/ 8B W ZH
T T EDRE R T BT B IR, LA B OR,
W AR SRR AN R 1 TR 2, 750 b T i 2
AHEF, IRE T W RENS A A SGE S RRE
R 5T o B S R E A B A R b, TR A AL B
H pH Je PG F iy, AR BT = G RG24
R F= 9 55 N 80% B, VR G AL EEZH 1) pH A A%, L
[ =S T E =T = WO S - & (PIET = o N ) 2
FrE#m TR B T i) & &, BREA R
SR B pH H0H 1AF F ARV S, R IR R
TR AR D . S5 R A P A B S
(Broussonetia papyrifera) 18 & 7 W7, W I 10% F& #
I, pH MK, LR & ERAC RS & e, 75

JFRA, 5 AT TEA N 18% A B IN RUR — 2
3.3 REBFEMERNESFRRIFIT

AR HEEmKEEDMNEERN & KE
(60%~ 70%) +& 1 J5i 75 T J5 ek f ik A B2 5k B, 0 g

B F= ) P ReAE =, FTVE IR ORI A B AR, R
FH 5 095 3 DA A5 08 52 75 R0 DR ke, T B A
— LB IR R R R, B S — e A E R A T
R AR B B AR W AT VR A 7 T AT s
T T 0 R R R B T VR Ak B o AT M R K AL A
W, T8I0 KRG A BT AT 1R 7K 43 B R B 7 0 T R
BLIK 4 B 23 5K, TR & &, HFE R
W77 % NDF. ADF & & 38 I 1) 8 ity , 1IX 522k 5
oK. KRG RS AP IR & 7 I J5 NDF. ADF & = 3 i,
pH ME &R/ SR & BHE e — 8", B
2t SV 5 7S ) 6 5 VAR 0 B 491 o 8 16 1 78 R 5 Bk R
AT T 5 5 e BRI T R I, VRN 5% [ R R AN
RE A% TR AIE 50 47 1) R T2 5t JO3 RNV 9% b T, I BB v

AA o, (HKBEREFRNE = 10% 8, BE 51
Tkl NDF. ADF & &34 i, CP & & . RFV [§ 1, i
i) B 25 75 I ARDRE i 35 0 R o T 0 0 R R
Y5 I JE LR A BRI, R AT g b, B K
Tl FF LA 1 388 o, 25 TR A A B R CP R T
1€, X SKFEREFA S CP & &ILA . o kst
W 5E 7 I8 0 KRG FE AT L 22 Ek L &R 0 SRR
(Myriophyllum elatinoides) T W= 34 e K B, Bl & 7 F4
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