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Abstract: The aim of study was to investigate the effects of cutting number and pelletizing on vitamin content, chemical

composition and Escherichia coli population of alfalfa planted in the test field of Inner Mongolia Academy of Agricultural &

YFs HER: 2020-08-31 EZ HHEA: 2020-10-29

HEeWH: ERUEIH AR (CARS-34); H K E SRR H (2017YFD0502103. 2016YFC0500604); P52 1t H i X A PO R B 5 461
B4 H (2018QNIIMO03. 2018QNIJIMOS)

FE—1EH: MK (1988, Zo, WEETHKFA, BIFFFRR, #t, EZNFEWEAS5FHF . E-mail: sunlin2013@126.com

BIEEE: ®EE (1976-), B, WHEEREAN, BIPHCR, L5, FEAETPGRRLEERLTOUTNT . BE-mail: dizhangl@163.com

http://cykx.lzu.edu.cn



100 LN S & 538 3%

Animal Husbandry Sciences. Three cuttings (first, second and third) were harvested at bud stage to make pellets. Then,
samples were taken from the pellets to determine the vitamin content, chemical composition and E. coli population. The
results showed that cutting number had significant influence on the amount of VB,, VB;, VBs, VB¢ and Vc in alfalfa; the
amount of VB,, VB3, VBs in the second cutting alfalfa was significantly higher than in the first and the third cuttings
(P < 0.05), while the B and Vc content was significantly higher in the first and second cuttings than in the third (P < 0.05).
The cutting number had significant influence on the content of dry matter, organic matter, crude protein, neutral detergent
fiber, and acid detergent fiber of alfalfa. Overall, the quality of the second cutting was better than the first and third cuttings
(P < 0.05). The amounts of B; and Bj in alfalfa were not significantly affected by pelletizing (P > 0.05), but the amounts
of B,, Bs, Vcand VK, were significantly reduced (P < 0.05). The interaction effect of cutting and pelletizing had
significant influence on the content of B;, By, organic matter, and dry matter in alfalfa (P < 0.05). The population of

Escherichia coli was lowest in the first cutting and highest in the third cutting; pelletizing significantly inhibited the activity

of E. coli (P <0.05).

Keywords: grass pellet; grass powder; nutrition composition; Escherichia coli; Vc
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LICH 18 (Medicago sativa) 1E 1 5 & 4% 85
R K IO 2 —, PR 7 L T A R E
BRE R A, THEMEAR. AR E
FE5, 2REIL T FETR Y K ER, 2 KR40
W) RGO BR B R ARk ok IR, B RS
R85 AR P40 SR AR A Bk % 7 T RS A 2 AR T
FEAE K I T R v oS R 2 2 A R Ak
Ao S B KR Tk JIE S PR B TR 2R S e Ak, O] G
Hgwm e EEY, B Ey, BT YR (dry
matter, DM) /= & Fl 5 7% M (8 18 A5 52 A 1 2 IR 52 1
Y, mRED g R, RN E 553
TE X, B3 2E EAE b 1 VR R 4 4E (neutral
detergent fiber, NDF) Fl g 4 k3% £F 4 (acid detergent
fiber, ADF) & & #fik, ¥ & F1 il (crude protein, CP)
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v X i 25 B g 2 B, I ST S IX R 4 5
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2. 3 7 A AR K R RO, AR e S U, B
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B MRk xh 22 AN A8 A A BT 5 4
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WY, WE TR BT R o RAA SRR 1 kT
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o R TR R B K . X SR Y R AR T
AN F R 81 2 Voxsd 18 0 T 5 R0 7 i SR R T g T, A
[ BF 8 T S5 A () b X A (6 AN [RD 5 A A 1 b
SR R ERRK. Wk, THREARRE R
e 5% L ¥ B RE T X DS K S
IR R IR EORE (PSR 285 AR A A A
b R R o A B 9T AR B, AR DR JE AN PR
R T BERCE B IR, FIR S R A AR A
& VPR F A SR A, AR G b g S T
S FE b ke B U, R, A DRI
TR KAy IR J1 S 45 A VB, T DAt 2 e 4
AR A A o A T L, SRR TR B R M,
R B AT A B e B AR PR R A A B
P IRV AL T 4R B 10%~ 12%", M T 3
BRI R, A R e e 2 A = ek
FaNAR N D EFRENANAESY, SRR R
K BB TS5 RS T T Y 2 AR
RL, A 78 G g A VE . AR AR B, 7230
VI H AR TR S I 4E 4= R By Bs Al Ve ¥ ] DLELAS R
0 1 M A R VO, BRI, T4 A R R B
N AL e R S N1 S P L b o
TR BRI 25 5 R A B A IR 2 g R
HI7K 43 55 A SR 2R AT R 20%~ 75% B 4EAE 2=
Pk, H AR IR B P T A8 [R) A B n T 2R 1
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WL A ORORL 4 A 3K S R I T SRR A R
B I, AWM 3 A 2E RO 1 R AL A
ARy R R RURE P £ 4 2R 2 AN AL S B ) 1 AR A R
Lt — 2B Wk 70 LA R E DR A 5 BURL 48 A2 3R AE Y
I PHIRR Rl == e RN [N TR R A R
PRRCAS, R B AU RGN B[R I O L R A
i ity Jo A R RO MSCERAE U, LASIERASDIC o A ¥ 7 S

1 RRRE i

1.1 XIS

WA T 201644 H 1 H -20184 12 A 31 H,
TE N S B A AR PO R 22 Bl 56 5 ik 17 . 1%
B A7 T S B R X R R T S K &
111°43'33" E, 39°45'15" N, J& T # R T 2 K
flPE S g . FEIIR 7.4 °C . YK E 410 mm, F
¥ H BRI %02 900 h, 75 136 do
1.2 Rt S5mR

R 6 R PN B 20 HIRE 3 x 2 [ # IR (C) * il
Fi (Pel)] X AR G0 B 1 50 DAFRAE 28 3 4F 1 HEA%
IR fE IR RE, XN EIFE RO EE 1 RE B 2
B3, WOIRE (A oy LA B, B S N 5~6 em.
I 5 R E AR T4 07 AR ) 5 aE R A
EfE K& ENET, YEKERE 12%~14%
i, SR RE AL (FWS0 Y, & M T [ HE 43 88 il ik
AR A FD) I TR FE N 5 mm B 8 T 5EH .
B A 00 B0 7 7R R L 4R R A R R AT B
o ARJE, WA EIEE S B S KE N 22%~ 24%:
¥ HIR 4], B4 SKI 250 B Uk AL (i i1 S M KL
WA PR 2 &) A 72, Uk EL 426 mm) il Rz, ¥ A G EL
FE, RO B RORL (A6 By 4EAE R B KIAT I
B, BN HEEEIAEE,
1.3 RIEHF=E
1.3.1 e 2 M NE J7 %

100 g £ 5 FH B 2= U T 18 M1 (Free Zone 4.5 L,
3 [ 25 75 BN BE B LABCONCO A ) 1% T
2 d, VR TR AR SR B S i 1.0 mm R0, R4
B b 5 B AT, SR i OB AH €1 R I e g AR
EEE. iR K (VK) 485 & C (Vo). 44 & B,
(VB))\ 44K B, (VB,). 442 &K B; (VBs). 4E 42 3% Bs

(VBs) MI4EA 2 Bs (VBg) =732 H8 GB 5009.158-
2016™, GB 7303 —2018"", GB/T 14700 -2018"",
GB/T 14701-2019"" GB/T 17813-2018"". GB/T
18397-2014"" F1 GB/T 14702-2018"" J7 3l & .
1.3.2 B IR b LR AR B E J7 vk

RIGFE T 65 °C B T 1E A8 0, F A B pe
YRy BERLREAT R 5 1 1 mm 0, PRAF T A4S
%Mo KRy RERE B T 105 C BEAE AL 3 h, DE T
)5t (dry matter, DM) % & ; #H 7K 4} (crude ash, Ash)
KH RS, 25 3547 550 °C FKE 3 h 5 E
HHW T E A A HLUR (organic matter, OM) =
Y — LK 3 s #L & E (crude protein, CP) SK H 2 i
2 9| G 08 BE I 52 s AR 7 (ether extract, EE) K &
PG A B2 35 M 22 5 TR M BE % 4F 4E (acid detergent fiber,
ADF). WP ¥ 35 47 4E (neutral detergent fiber, NDF) 2%
] Van Soets vE I & . LA b8 4% 1 5 1 ik g 96 1
J7EN 5E .
1.3.3 KAt B HcE i il g 7 v

HUA5 A0 BERE & 10 g, 25 N B 0.85% K I AE 2
oK 0O mL W =AM A, B T 2L 4T 2 min,
KA 22 B R R, R 10107010703
PR BE I B 7 B R I B R ILE T 30 C
TE RS TR A, B9 24 h G UL & %55, [/, R
ALK I E R AT KA .
1.4 St o

1z H Excel 2007 # 17 ¥] 2 4b B . R H SAS 9.0
A AT B 43 M, A Duncan 2 4G 56 bb #2448
SR e PN e =2 T Rt

Yije = p+ai+Bj+afij+&ijie
e Vi WG, p NI, o NIEIRKIFE I (=
CREN BRGNS R RN ST A AN
By FOKL): af; J9 7 X (C) FIHRL (Pel) 28 H.2K M,
B IR (C) > HJRL (Pel), e HIRZE
2 ZERE5H5M0
21 XEEXESHRNMETEEEEEZSEN
Al

R EFE R AR IEE T8 VK, S L8 EH M0 (P=

0.6158) (3% 1). Hilk B EFEHMELETE VK, S8 (P<
0.0001). ELHUK Y] VK, & & 0 F KT 58 . X #) %
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Fz1 EXRSHNMETEBEHEEZK M R AN R 0 HAE RN X R TEE fE VK, F B LR %

HERCETENT
Table 1 Effect of cutting number and pelletizing on
VK, and Vc content of alfalfa

Qb E| K ke ! Teo !
Treatment Item VK /(mgkg ) Vel(mgkg )
Fab F-EH Powder 5.56+0.34° 15.86+0.90
First cutting BLWIH Pellet  4.49+0.03 13.78+1.30
Fpr F-EH) Powder 5.65+0.09" 15.82+1.02"
Second cutting  FLEK} Pellet  4.35+0.10 13.64+0.76
3T T-EH Powder 5.73+0.25 11.28+2.00
Third cutting B Pellet  4.54+0.42  10.56 +£0.94
FEIX ks 5.03a 14.82a
Cutting number ~ First cutting
(©) H2HE 5.00a 14.73a
Second cutting
3T 5.14a 10.92b
Third cutting
i) ar TFE ¥ Powder 5.65a 14.32a
Pelletizing TR Pellet 4.46b 12.66b
(Pel)
T 2T C 0.615 8 0.000 2
Variance Pel <0.000 1 0.013 8
analysis (P) C x Pel 0.714 1 0.531 4

[F B AN Rl /N5 S B R AN [ 3 2 b B 1) s Ak 380 ) 222 5 2 35 (P <
0.05), [RIF R [R] — FE UCT A A B RURE () 22 57 8k 35 (P < 0.05);
IGE

Different lowercase letters within the same column indicate significant
differences between cutting times or pelletizing treatments at the 0.05
level; * within the same column indicate significant difference between
power and pellet under the same cutting times at the 0.05 level; this is
applicable for the following tables as well.

S0 (P=0.7141),

X2 VK (P =0.0002) AL (P =0.0138) Xf 48
HEE Ve S EPWMEE., B 1 EME 2 LY
HVEEREZETHEIE, MERMN Ve T &
(1432 mg'kg ) & % & T % kL (12.66 mgkg ), &
H13.11%. XIS 2 (N HRDRE R B AR 2808 0 48 48
5 Ve SRR EF MM (P=0.5314),

XIS FE IR (P < 0.000 1) 1 # (P < 0.000 1) F1 7%
IR 2 EAE RN, (P =0.007 6) X AEE 7 VB, & 5
W3 (F2). 1 WHELETE VB, S8 N4.04mgkg
T2 ¥ (3.63mgkg ) FIH 3 # (1.5 mgkg ),
23 ) s 11.29% A1 167.55%. &R ) VB, & &
N 3.63 mgkg ' 23T HH (249 mgkg ), &
45.78%. R E|FH K (P <0.000 1) HlHL (P =0.0273) X
LAWETE VB, SR, 52 L HE VB,
RN 21.86 mg-kg s BT 1% (16.50 mg-kg )
A 3 % (12.33mgkg ), 4Bl 32.48% F177.29%.
M) VB, B N 18.08 mg-kg |, 3 T B UKL
(15.72 mg'kg ), & 15.01%. & HAE R (P =
0.3020) X[ &AL 7 VB, & & 70 W 35 j i o R 8 75
RN 25 16 8 f5 VB & R 2 B 3 (P < 0.0001).
WO VB, RN 196 mgke L BEET
5501 # (1.62 mgkg ) A 3 7 (0.33 mgkg ), 43 3l
= 20.99% F1 493.94% . il KL (P = 0.0973) Al K 2=

R2 ERGHRNNEREEEBRELEZSENFTM
Table 2 Effect of cutting number and pelletizing on B group vitamin content of alfalfa

4 Treatment 5 H Item VB,/(mgkg) VBy(mgkg') VBy(mgkg') VBs(mgkg') VBg(mgkg')
#8517 First cutting FEH; Powder 3.36 £0:08 16.62 +0.45 1.52+0.24 5.49 +0.56 0.86 + 0.05
TR Pellet 471 £0.05 16.39 + 0.45 1.72£0.15 5.67+0.07 0.91 £0.03
#52% Second cutting F-E Powder 287+0.14  2373+1.17  1.82+0.20 8.35+0.40 1.16+0.11°
BLHURE Pellet 4394033 19.99 +2.09 2.10+0.28 7.04 +0.74 0.69 +0.02
%53% Third cutting T-HiH) Powder 1.24£0.21 13.89+3.65  0.28+0.22 7.20+0.75 0.80+0.11
TR Pellet 1.78 £0.38 10.78 £2.10 0.39+0.27 6.46+1.03 0.48 £0.18
+£Vj( Cuttlng number (C) %1%‘ First cutting 4.04a 16.50b 1.62b 5.58¢ 0.88a
2% Second cutting 3.63b 21.86a 1.96a 7.69a 0.92a
#53%E Third cutting 1.51¢c 12.33¢ 0.33¢ 6.83b 0.64b
#KL Pelletizing (Pel) ¥ Powder 2.49b 18.08a 1.20a 7.01a 0.94a
K Pellet 3.63a 15.72b 1.40a 6.39a 0.69b
7 AT C <0.000 1 <0.000 1 <0.000 1 0.000 5 0.000 7
Variance analysis (P) Pel <0.000 1 0.027 3 0.097 3 0.070 9 0.000 2
C x Pel 0.007 6 0.3020 0.813 1 0.187 5 0.002 0
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AR (P=0.8131) XKL E 15 VB; S LB #
SAMA o X EIFE PO AT S VBs SR E MR (P=
0.0005). % 2 78 1% VBs & B4 7.69 mg-kg
BEETH 7 (5.58mg kg ) A% 3 7 (6.83mgkg ),
43 5 37.81%A1 12.59%. il ki (P = 0.0790) A1
Kl & HAE BB (P =0.1875) X £ E 45 VBs & &L
32 R . N2 YR (P = 0.0007). HilRL (P =0.0002)
FE R R BAERN (P =0.0020) XPEIEE T VBg & &
SN . 8 3 T VB & RN 0.64 mgkg
SECTA 1 # (0.88mg-kg ) A2 # (0.92mg kg ),
43 WK 27.27% 1 30.43%. R ] VB & 2 N 0.94
mgkg | 2 EE T EH (0.69 mgkg ), & 36.23%.
22 XEIFEXSHRNNETEEBFEERRREZN
R EIEE 76 DM & &2 &% (P =0.0182),
F2HMEIUHLLEENDM T ERER T8
1 2 (38 3). KL 2 FRAK T 5L H 15 DM 5 & (P <
0.000 1); P B 2= (1) B AE 2N (P = 0.026 1) X 5548 B
H DM EALFH P, X E 2K (P=0.000 5).

®3 HRSHIRTRIE

HIPRL (P =0.000 6) F17H P 2 EAF 2 ) 2578 15 16 OM
SEEHEZE (P=00004). F1ELEEEDN
OM 7 5N 92.35%, i3 T 58 2 #E A1 20 3 755 Bl
Fi i OM & 8 N 91.75%, & 3% & T 5 8 (89.98%).
I 1 2 RO TE B CP & & 52 55 2 (P < 0.000 1),
F2HEEIWETE CPEEN 1740%, 2 & & T 48
1 FE A5 3 % Hil kL (P =0.2385) A Rl 2% HAF 2N
(P=0.1322) X LA E T8 CP & & LB M. X E
TE R L H 78 NDF & & 52 2 3% (P < 0.0141),
2 H R AEE 18 NDF & 08 39.55%, & E K T 58
178, (HANEE 3 7T W& 2 = kL (P = 0.0625)
P IR & AR RGR (P = 0.069 5) X 4816 1 76 NDF & &
G 2 S o X FE R(P < 0.000 1) A RL (P =
0.0004) T K AL E 15 ADF & B0 %, o 2 5 &
TCE T8 ADF & & 7 29.73%, & Z MK T 5 1 # A
3% BRI ADF % & N 30.56%, & & ik T
Ko PIIK R HAE RN (P =0.8370) X 45 7E B 75 ADF
TG E R o N B ZE U SR RO R ) BAE
BRI T TE EE S B LR FE .

BEEFmRFM

Table 3 Effect of cutting number and pelletizing on the nutritional content of alfalfa

bosi i R HHUR HEATR PR gE RIS KR
Treatment Item DM/% OM/% CP/% NDF/% ADF/% EE/%
B TE Powder  92.14+027 92.51+£0.90 1521+£0.18 4152+ 1.61 ~ 33.52+0.16° 2.66+0.27
First cutting o
TR Pellet 79.42+4.00 92.18+0.89  14.95+0.08 42.09+1.05 32.16+0.08 2.51+0.40
$ T-E¥ Powder 91.64+0.05 87.55+1.55 17.56+028 4093+120 3027+038 2.86+0.15
Second cutting e .
R Pellet 85.33+£0.75 9230+0.13 17.25+0.16 38.18+1.07 29.19+0.51 2.79+0.53
B3I T-EH Powder 94.024 1.24 89.88+0.15 16.58+038 4135+027 31.36+027 2.32+0.36
Third cutting . .
Bk Pellet 83.92+0.67 90.77+0.04 16.77+0.04 4031+1.01 3032+1.01 2.90+0.21
TEIR Eoak:s 85.78b 92.35a 15.08¢ 41.80a 32.84a 2.59a
Cutting number (C) First cutting
E2E 88.48a 89.93b 17.40a 39.55b 29.73¢ 2.83a
Second cutting
3T 88.97a 90.33b 16.68b 40.83ab 30.84b 2.6la
Third cutting
A XY Powder 92.60a 89.98b 16.45a 41.26a 31.72a 2.62a
Pelletizing (Pel) .
HRE Pellet 82.89b 91.75a 16.32a 40.19a 30.56b 2.74a
7T C 0.0182 0.0005 <0.0001 0.0141 <0.0001 0.4346
Variance
analysis (P) Pel <0.0001 0.0006 0.2385 0.0625 0.0004 0.4673
C x Pel 0.0261 0.0004 0.1322 0.0695 0.8370 0.1748

DM: dry matter; OM: organic matter; CP: crude protein; NDF: neutral detergent fiber; ADF: acid detergent fiber; EE: ether extract.
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23 XEIEXSHAMERETABHARLE
A1)

AU 7 IR (P < 0.000 1), 1l K7 (P < 0.0001) AT
A 2R ELAE RN (P = 0.0010) X 58 46 15 18 K AT B 2
RO, B 1 RN EE K A R B K
T58 2 A MG 3 %, 1 58 2 1 B AEE TH KA 5L
B E AT AR R (R 4). ORI & 19 K g A
GRS RTE RN I B/ FIA=E A b N
i AT B BB MK 2.86 Ig cfug

F4 BEXSHNNETEBEABTEHRENF

Table 4 Effect of cutting number and pelletizing on
Escherichia coli population of alfalfa samples

SO Wi KIGF B Escherichia
Treatment Item coli/(lg cfu'g )

EAEG FEH) Powder 561+027
First cutting ISR Pellet 286+ 028
E vk TR Powder 6.90 +0.22"
Second cutting BT Pellet 507 <029
3 T-HH Powder 6.27+0.15"
Third cutting B Pellet 4.90+0.17
FE IR Cutting %517 First cutting 423¢
number (C) — )

ZE2%E Second cutting 5.98a

ZB3%E Third cutting 5.59b
L N Powder 6.26a
Pelletizing (Pel) LR Pellet 428b
ﬁ%‘:ﬁ\*ﬁ C <0.0001
Variance Pel <0.0001
analysis (P)

C x Pel 0.0010

3 i

3 NEIEXRSHEUNEEEEEERZSEN
A

YA 2 IR 32 AR R AR e i e 2 5 LA D)
e T MLARAC U o 518 A8 IR T2 B R R TR
A mRL VA B0 A IR Y P AR IR R L BE A TR ) S
SR 4E A R R E M . VK A HE IR (VK. g
fil (VK,) F1 B 25l (VKs) T2 0. VKAL &P # B
A 2-HI -1 4-ZE B AR Wi R AR g o X 1
KX VK, & & m, (HFkL S, B VK, &
R RAK, B VK, 2R A R R

Ve WA BT AR AN B E , 18 B a8 B m 4 38 1 #R
B Bk FL AL A R, R 22 IS R Ve 1R 9
B IR B R AR, 5 2S5 SRR AL i
2 5 77 3R 1) A R 2 s B, o T g
T8, ZEVRHRL AT AR H R GE A R C 31K 20%~30%, HF
JT AL BRI A 55%~70% BERRET. 35 35 P B 9
P RL T 25 P 2 A V7 P DR R R AR R C R R R R
HIE 1%, R BT R, RN L L2,
KI5 Ve S5 78 I 7 i OR B8 2 B0 B BRI . ARHF 50
W1 EME 2 ERAEE Ve SRLEEER, HEE
w3 . AR EE SR Ve R (12.66 mgkg )
BEMTER (1432 mgke ), 1K ik 11.59%.
I, HRL T2 0  BEAK TR E 1§ VC & = . BIE
ek mAE A — R T HEIAED Glil). B TR
JEE AR AR 5 B B — 2% e A O 4 AR R R e
Ab, FoAth B — F A 205 H AR R R 45 & A Pl RE AR
gtk e Y. Lewis 2RI LeskovaZs ™ it
FE R PR FEAR T 88 °C W), il ki ik FE Xt B e 4 2E &
SRILEFERM, 3 — DU BRYEA RN R
52, N5 4 f# . Gadient F Fenster' ™ #F 72 38, 1B
1R = RIS CE A5 VB, fae AR IR 4F .
iR 35-C W, VB Al VB F 4 2k 05 &1, 1 VBs(IZ
i) 4% g6 2% W ST 2 o Zhuge 2™ iR ft R WA, BE IR
JEE WY 1, VB, 45 J A2 B2 BH 2 LE VB, 1430 25 F2
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