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Adding Sophora japonica flower powder affects the fermentation
quality of Trifolium repens silage
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(College of Agriculture and Forestry Technology, Longnan Teachers College / Center for Research & Development of

Longnan Characteristic Agro-bioresources, Chengxian 742500, Gansu, China)
Abstract: This experiment investigated the effects of adding Sophora japonica flower powder on the fermentation quality of
Trifolium repens silage. A single factor random experiment design was used. There were five treatments in total with
different mixing levels, including Trifolium repens alone (C), 95% Trifolium repens and 5% S. japonica flower powder (T)),
90% Trifolium repens and 10% S. japonica flower powder (T,), 85% Trifolium repens and 15% S. japonica flower powder
(T5), and 80% Trifolium repens and 20%S: japonica flower powder (T,). The results showed that Trifolium repens silage
alone had the lowest silage quality, while mixed with S. japonica flower powder increased the dry matter content, water
soluble carbohydrates content, and fermentation coefficient, and decreased the buffering capacity of the original materials.
After ensiling, the sensory evaluation, lactic acid content, lactic acid : acetic acid ratio, dry matter content, water soluble
carbohydrates content, and crude protein content significantly increased, and the pH value, NH;-N : TN (total nitrogen) ratio,
acetic acid content, and butyric acid content of the silage significantly decreased. Therefore, it was concluded that silage with
80% Trifolium repens and 20% S. japonica flower powder can achieve positive silage quality.
Keywords: Sophora japonica flower powder; Trifolium repens; silage quality; fermentation coefficient; water soluble

carbohydrates; buffering capacity

ks HEA: 2020-02-28 & HEA: 2020-10-30
H2WBR: HRE &SR AHEE R E (2019A-190); H 4 = 22K B HT RE I3 TH I H (2020B-364)
BIEEE: MEMS (1989-), 55, HMERAN, i, Wid, 5007yt ssl BT ZF . E-mail: yiyanhappy@163.com

http://cykx.lzu.edu.cn



51 1] 15 8

S5 S IMBRAE N X 3 =I5 I I i PR 52 ) 203

Corresponding author: HE Yupeng E-mail: yiyan.happy@163.com

H =M (Trifolium repens) +& B L 1] TR} 3 55 4
B2, SRS ROHE A 5 s g =
HR I J7 2 3 S e e R U o T R,
cho i R KR AT B SR A W R i 05 2. B
THAKDEEm, KistwmK&WE 818, &
REf i, BAE WA G Y, FEZEE L, 2
IS m R B HAR AR BEIR A 5 A e ) H O
P, B (Sophora japonica) 15 3K [E 3 ik il
W, IS A Earom. & my, LR T,
Wi K R ARRAE 2 WA DU F S B EE. kI Bt
AL G R EER, 2 —FRE T AR
FRDRE R BT BT R R P RS AR e 2 T AR
o % Y5 A BN ERDRH AR R R ) i AR 2 — o H TR
fe e W, 2= AL R AN B, T BB AR AE K 2> S B
e W s A By R A TR DR AR D B AR R . A
D NE 2o il ST S (T = N 75 e S S = £
FW B AR IS ERE 3 A A D9 TR S ) i 7
J1e SR, H AT E N AMEE L OC TR AE R R D s )
(I T o ASAE 58 T T A (5] B9 ) A F 3 B =
R N = e = ey -4 3D 0=
Wi, JEERFTE =M SRR R E I s R b, R
16 8 T35 e el AR 7 1 R AR .

1 bR T5 8%
1.1 Rt

A K R B LT, 3R S AN AR 4 )
Jg: =BT (C) 95% =M + 5% 46 ¥
I (T)s 90% A =M + 10% P IEF 5 (T,)s 85%

=+ 15% FAEH I (T)s 80% H = + 20%
FRAEH T (Ty), TAAGEE 3 ANEE, AHE 300 g.
1.2 FER A

= ECH Bl R TG S & B B R O AR R R
ey by, IR N B o AR AEEL B Bl e T Y = 5 B
SRS BT AR AR, 7E ARG SORAE T R4, 65 °C it
T2 0, i 0.45 mm A RETE AR K =
W)L 2 2~ 3 om, 5 ARG & B TH LR A 3
5], BZFNINE R L0 H A 02548 (20 cm x 40 cm)
H, HEZEEM AT EESH, B TEH TELRT.

1.3 HmLE

fief (5 = AR AR K PR AFAE 20 °C, W E R}
#1 T %) )i (dry matter, DM), # & H Jii (crude protein,
CP). M ¥ %% £F 4 (neutral detergent fiber, NDF). &
P Pk % 45 4E (acid detergent fiber, ADF). pH. 2% ' B
{H (buffering capacity, BC) F7K#E LR KL 54 (water
soluble carbohydrates, WSC) ¥ & . 7£H 215 60 K
TP HE LS, O &M E e mel, RE355), AT
BVFoJE, P4 BURE 20 g, I 180 mL 25 851K, H
R LS W, ST RO E pH . T 4 2 20 A5 A
EPEJEACIE UE, 5 BR IR, T 20 C ¥ R LR A7
7€ & A% (ammonia nitrogen, NH;-N). FLI& (lactic acid,
LA). Z P& (acetic acid, AA). T B (butyric acid, BA) &
o FRPFFERE 65 C HEF il BT FE i,
-l & DM, WSC. CP. NDF. ADF % &,
14 #EHRNE

J5UREFLRT PR DML CP #2184 ™ frg 7 v
5 . NDF HLADE % & % ] Van Soest 2 77 35" il
S Yk % B = NDF — ADF. BUA =M R FE
AR ATRRAENT 2.0, I 250 mL 7818 7KIZ B2, 14t 12
ME pH, A e R e Jaid s 5pkg pH'™. BC SR AT
2 E o WSC g B R KW —mr i W
pH SRR I A o 42 B8 75 T b R B B3P e
HER Y H AE (Medicago sativa) T T RL T & PF € 1)
TNERATIRE VE5, ST G5 100 7)) 73 N ELE 4 4
S AR (76~100 43 ) B (51~754r). — % (26~
50 43) 145 (<25 43). NH3-N & 8% i 5 8 M e
BT B ) Ll B 52 . LA 5 e RIS I
ot U e . AA I BA A & A0RE € s A
(6890N, Agilent, 3 [E) I & » AHXF 1A M (relative
feeding value, RFV)'"": RFV = DMI (%BW) x DDM
(%DM)/1.29, DMI (%BW) = 120/NDF (%DM), DDM
(%DM) = 88.9 — 0.7794DF (%DM). 7% : DMI H 4
R b 2R B &, DDM AT A TR
. % ¥ % # (fermentation coefficient, FC)"": FC =
DM (%) + 8 x WSC (%)/BC.

1.5 ¥ESit

K H SPSS 19.0 At X A [F] VR A B A5 A 2 7y JE iy
TR bR R RS IF o BEAT BRI R T AT
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PLP<0.05EKRERFTE, LL0.05<P <0.10 KR
H W EBA G . YT ZE 5 % 7 B2 B Duncan
T2 HILR . R CFIME £ hRilEZER R

2 HR5H

21 ERNEFRSEEIHM
F1 =) CP. NDF. BC. ¥4 4i K& & & T H
16K, T AR ALK i) DM, WSC. FC. RFV. pH. ADF %
HEm T EZMN (& D). 53 Zm R A L, W
FRAC KD 5 B AR T & 0 RLY BC, $e 1 0 5 k)
[ DM, WSC & &1 FC (5% 2).
=1 ERNERRS ST

Table 1 Nutrient composition and fermentation
characteristics of the original materials

P MAEF

g o =¥ Sophora

ik Trifolium  japonica
Parameter repens flower

powder

TH5

Dry matter (DM)/(g'kg ) 147.1 918.0

FH A 5

Crude protein (CP)/(g-kg ') 175.0 162.8

Hh ot R A 4

Neutral detergent fiber (NDF)/(g-kg ') 387.1 323.2

TRt i £ 4

Acid detergent fiber (ADF)/(g~kg71) 280.4 290.6

AR

Hemicellulose/(g-kg ') 106.7 32.6

AEXT ERIMR A

Relative feeding value (RFV) 179.7 213.0

pH 5.78 6.34

ARG

Water soluble 1carbohydrates 69:1 91.1

(WSO)(gkg )

ZrPRelE

Buffering capacity (BC)/(mE-kgfl) 770.35 348.84

e 15.12 93.20

Fermentation coefficient (FC)

22 RMBRIER N E SRS AR R AR A
Al

1= BT P AR T R L K
pH 1F 4 BB AR, 7 INREAEH) 535 (P < 0.001) #2781 1
TR B P4 (3 3). oo, Ty BT, 0K
VRSN (P <0.05) w5 T A = O I, 5 B E K
T Ty Rl Tyo Ty B0 605 VE 40 535 00 T (1 = 0 3 35
W, AR T T Tofl Tyo T, AT, (69 pH VP42 235
5 (= O IR, Ty BT, G pH PP Ay 3 1 T

*2 REERMHBFINRE

Table 2 Silage characteristics of the mixtures

f& bR Parameter C T, T, T, T,
TR Dry
matter (DM)/(g-kg ') 1471 1851 2232 2612 2993

KBRS )
Water soluble
carbohydrates
(WSC)(g'ke )
I RelH
Buffering capacity
(BC)(mE-kg )
LS
Fermentation 15.12
coefficient (FC)

RE R E IR AT A C: MBI Ty 95%H =0+
SUMAEM T Ty 90%HE =M + 10%MAEK I Ty: 85%H =M +
IS%IAEB I Ty 80%E =1 + 20%MAEB E s TR .

The silage characteristics of the mixtures were calculated; C: Trifolium

69.1 702 713 724 73.5

77035 749.27 7282 707.12 686.05

19.02 2293 26.83 30.74

repens alone; T: 95% Trifolium repens and 5% S. japonica flower powder; T,:
90% Trifolium repens and 10% S. japonica flower powder; Ts: 85% Trifolium
repens and 15% S. japonica flower powder; T4: 80% Trifolium repens and
20% S. japonica flower powder; this is applicable for the following tables as
well.

Tyo Ty FJ5 M 7K 20 RLEP 3 B8 38 3 1 E =
I, Ty K H . K 20 AR IE 2 B3 w1 Ty, Ty A0
T, BE® T T, TnT, NEE ST ER AR E,
Ty BP9 N
23 AMBEMTE=ZHEFIENXERRLN
A

A = 5P (9 pH. NH5-N : TN AA. BA &
HE, LA 2L LA : AA MK, T RBEM R Z (R 4).
B 5 AR IS I & B 3E &1, Ty Ty T3 A1 T, 1 pH &
FHP<000D MK TXEAHA. THILASEEEST
WA T, N LA SERES T T, T, AT, 2% &
T T, HT M Ty ZRARZE (P=0.123). T, M T,
) AA BB EE TR, T, T, BEET T, f1
Too T) [ BA & & B Z KT XA, T, Ty A1 T, 19
BA S EEFKT T, T,. T, A1 T, ) BA §EZER AL
F(P=0.219). T, 1T, KILA: AA BEEm TR, T,
LA :AA BZEET T, AT, T, BFEET Tyo Tya T,
AT, B NH3-N : TN & Z KT T, X 4, T, 1
NH;-N : TN # 1.

24 HAMBHEMMTA=ZHEINEARERRSD
=0

[ = nF BT ) DM R ER 42 WSC 4 B IR
(5. BEEMAER B M E ML E, T)s Tys T M Ty
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Table 3 Effects of adding Sophora japonica flower powder on the sensory evaluation of Trifolium repens silage

Qb3 Treatment Sk Odor 3% Color JiHh Texture /K43 Moisture pH JT4) Total score
C 12.7+2.5¢ 2.0+0.0c 2.0+0.0d 4.0+1.0d 0.0£0.0c 20.7+1.5d
T, 16.3£1.5b 9.7+3.5b 4.3 +0.6¢ 7.3+1.2¢ 5.0£1.0b 42.7+5.0c
T, 18.3+1.5b 16.3+1.2a 7.3£0.6b 12.7+1.2b 6.0 £ 0.0ab 60.7 £2.3b
T; 23.3+0.6a 17.7+1.5a 9.0 £1.0a 183+ 1.2a 6.3 +£0.6a 74.7+2.1a
Ty 240+ 1.0a 19.0 £+ 1.0a 9.3 +0.6a 20.0 +0.0a 7.0 £1.0a 79.3+3.5a
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

RIFIAF /NG F RS Z 57 (P < 0.05); FRF.
Different lowercase letters within the same column indicate significant difference between the different treatments at the 0.05 level; this is applicable for
the following tables as well.

R4 RMBRIEN T A= B & B A 20

Table 4 Effect of adding Sophora japonica flower powder on the fermentation quality of Trifolium repens silage

AL AR A LI Lactic LR Acetic T Butyric I : L Lactic :
Treatment pH NH;-N: TN/(g-kg ) acid (LA)(g'kg ) acid (AA)(g-kg ) acid (BA)/(g-kg ) Acetic acid (LA : AA)
C 5.30+0.20a 46.32 + 8.16a 7.76 =£0.33d 58.76 + 3.67a 10.26 + 0.39a 0.13+0.01d
T, 473 +0.11b 4539 +4.89a 22.22+0.71¢c 49.19 +1.58b 8.40+£0.18b 0.45+0.01c
T, 4.62 +0.02b 22.90 +7.96b 24.48 = 1.88b 43.73 £2.58b 5.76 £0.59¢ 0.56 £ 0.03¢
Ts 4.56 + 0.04b 21.45+4.22b 27.54 £ 0.65a 31.17+£0.67¢c 5.35+0.54c 0.88+0.01b
Ty 4.51 +0.06b 20.60 + 5.85b 29.13 +0.88a 27.14 £ 4.60c 5.25+0.39¢ 1.09 +0.18a

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
x5 RMBREHI B =B ERE TR S F0D
Table 5 Effect of adding Sophora japonica flower powder on the nutrient content of Trifolium repens silage
w Ty NEERKIED e egorn | mbisciiacd EAME ARG
Treatment matter (]—)1M)/ carbohydrates Crude prote:lln Neutral detergen}1 detergent ﬁb;lr Hemlcellyllose/ Relative feeding
(gkg ) (WSC)/(g'ke ) (CP)(g'kg. ) fiber (NDE)/(g'kg ) (ADF)/(gkg ) (g'kg ) value (RFV)
C 164.8 £ 8.5¢ 14.3+0.8¢c 262.4+10.7b 3194+ 14.4a 2839+ 1l1.1a 355+34a 195.4 £ 8.5a
T, 196.6 = 11.2d 17.3+1.4b 241.4 +8.3c¢ 325.1+13.3a 291.9+11.0a 33.2+39a  190.2+9.9a
T, 234.9 +15.5¢ 18.1£2.1b 262.3 +5.4b 3142+ 18.6a 276.2+19.5a 379+53a  201.4+15.6a
Ts 280.9 = 19.0b 24.3%0.7a 300.5 +5.4a 317.8+15.1a 283.7+13.7a 341+1.5a  196.4+10.9a
Ty 328.5+17.4a 26.5+1.2a 298.4 £ 3.0a 311.0 £ 15.6a 277.2£9.6a 33.8+4.2a  201.7+6.6a
P <0.001 <0.001 0.002 0.564 0.392 0.611 0.549
) DM & & &% (P<0.00) &, AT T T+ T, 3 T

ZHEREE. T, MT, kR WSCERRE ST
I = O e, Ty f T, 5 A& WSC & & 3 &
T T, F1 Tyo H=MHEIFT, i CP S EEE (P
0.002) =T T, T; f1 T, {1 CP & & & E (P =0.002) /5
T A= B FE A Tyo T Tys Ty M1 T, Z 0] NDF,
ADF. 474 £ & BN RFV ZR A EE (P>0.1).

AR A N SRR ) RS R L A S g s B AR R
W B LA K R 5 45 IR 2R xR N R B
SR A B SR T, X e I R E T AR R
Ty o R A0 5 7 AR L JEURE I [ I L 45 E
Y27 K B 3 4 A B AR i o e K
e 28 AR R 7 U SO B T o KR TR AR K
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AW & BRI REE 25 A VAN 5 R I FE A
Weissbach F1 Honig"'” #F 4t 2% B, 4 Iff 75 7L 1R 1 S &
i 10° cfu-g ' I, KB RBOX T 35 M T LLIRAE &
il JOE PR T DR o ARHIE TR = T R R R AL
N 1512, TN 20% R A6 R J5 A 15 IR A TR ORI Kk
REAE R Z 30.74, R\ INBAE R 3 7 3 =0
R B
3 AMBEEMTE=HSIREANTYRSE
& B m R R

T E A K B R A A T I R 8 T S, PR
O PR IR BT, FLIR K & B 7= AR, # %
I3 A F A o e A RAC . — K
B IE BB K BN 65%~ 75%, 1M &R B ) & K
B L 60%~70% AEF" . AHF I A = KA A
&N 85.29%, T A kLK 4 & & m T 85% I, P
f87 pH K T 4.0 4~ BB R 1 42 181 (1935 207, 4% B e R
FLIR 7KW VE B K AL & 0 R0 = B R 7 AR T R i
o TS B AR pH T, PR ek, A

BT 1 = SO I (1 JCE P > S 408 55, pHL

AEE:BE LR TREES LIRS EMILR
LRG3 WY (= 0 B 7 PR R T 4 AR 1
%, S X = T A B
VRN 20% [IBEAER IS, 750 JRORH IR K 40 & B TR =
T0%, ¥ J& T S RHICELIE BT I K 4y % s 74
B BB T 4 S A B, pH. AAR : MR 2.
THREBEDLERIE, ARSEMAR : 2B 5 EiR
B IR PR R . AR E R B R R
W, A 7K B 70% 180 N 2% = I BT LR s R R
IRk, A T4 B Rk, VR IR AR
BEAR T A =M KR s T el R 1 R
3.2 RINRIEH XA =S AR KGR M B
EMEEMLEERRE T

T 24 S R AR 05 R FLIRR T o e A K B
A1) 35 B AT 9 2 1 LR 1 R P R o g K v
B AR AG 0 7P A LR P AU TG R R AR pHL M
T 0 A B A A B 3 — R A R A o
(K VA PERR K AL & W & B 7E 20~25 gkg | I A &7
AR BRI R AR R R, IR
W) 5 2 A L R I A A 1 A VA R B K AL B
I, B2 T 2 3% 4 P Hb R R K VR P B K AL A P A L

R Gl PN TE A 3 1 N S L
IR K TR VEBR K AL A D I B R 69.1 gkg | (BERE
AR 10.2 gkg ), AR A RICH TR &5, A=
HEMmEETRSE  ASATE . pH &, AR
SRE HRBRRZ. EAgM emETAa=
I BT I R I O T 22, SR LA R — 3k

IR 5% 10%- 15% 11 20% WAL R 5, IR &
W JEEORE 0 A K B K A S R
% 70.2. 71.3. 72.4 Fl 73.5 g-kg ' (F BE LR 4 5 A
13.0. 15.9, 18.9 1 22.0 gkg ')o 24 ¥ M1 20% L 1E ¥
I, F W AAR K MK AL S & Bk B 7L
WA RE BT 7 A, TR R =R PR
BREFS ARG EMAR : LR EFHTH&, 12 pH.
AAE DA TRKA KA L 52 =ik — 8
FEAR, T RE &2 BT 7 0 D Rk e/ 1 7L IR T 4 o A
5 v B 22 AR . BRIk, AT DL VR I L R T )
Bl 0 W B okt — B IR I KB R .
T A RE R B AR K PR R OK AL A ) & S T I ET K
B VERR K AL S & = B B AE N BRZH 1 20% T
BIRIN20% FRAER I 1) 35%, 3 BH Bt 5 A 16 K I8
4 . T I ARl AT i o A S TR E S IR
3.3 SRMMBREH X A SIS AR E b s E R
£ B SRS

Playne Fil McDonald" " B 57 & 3., 22 B A8 1) &
RS EL B (B AR & 7 B R AR B8 1 TR
WEFHEAEH SR MEARSE. AIREER
RRKKR . SRR T8 1 B & 7 AU 8 3
o, MHEARE Mg aeEm AR T F I pH 1)
BEARS . AT ST = K28 AR A 770.35 mE-kg S
FC ) 48 10 1 = m (¥ (486 mE-kg ') & 58.5%" ", LbE
Fe K F 9 45 S (482.08 mE kg ) &5 59.8%"°, iX
AT BE A& A 7 I B = s I pH B R
P it JoT 22 1 DL EAT

AR 5% 10%. 15% A1 20% HIFLAER )5,
B A JEORE R 22 v e E 4 i) BRI 22 749.27. 728.20.
707.12 #1 686.05 mE-kg ' 4K, 38 5 75 I 4 Rk 1 22
MBS AR T 350 mE-kg | A AT LAV ) AR 5 1 7
R, A i 22 i e AEL PR ) T pH B — B BRI .
X A] BE & A 70 A I N 20% MR AE R JE TR A R
0 pH #m  JR A o Rk, F = i 1 22 P e fE A2
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FEF P05 K VR KA & P 2 1E BB kS
) Z R G KR BEFLER M, XL =M (T pratense)
2515 40 B R A0 % D B PR AR 18%!”, R R R
FHRR P 45 I 25 eI 17 A R B = IR A T I R
f(f) pH” e BT LA, 19 = A TN T 5 L R
F) AL ER, M T G A5 I 2% RE(E XS pH BRI AT F
W % ) PR ], 3R A5 B 407 0 55 2 A T ot o

4 4

= 8 7K R M 22 b e AR v K PR B K A &
Vs EBAR, T I B 22 . IR INARAER X B =
() R T i Jo A P . X A Y, ELRL 80% 1 =t +
20% RAEH RE SR AT R 47 IR 7 ORI o 5T, 1 =R
o R 22 i RE AR 2 BELAS pHL T Ry 52 1 75 D A 19 o Jo
IDESE-JPEF N
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