thE AR 2020,53(6):1269-1277

Scientia Agricultura Sinica

F#E (EFIRARSS) #RIRES (0SID) -

FEIMMEBEREFRRPEEXRKEYE
R, KA. KEL, KHE

C RN K Z SR = B/ L A AR S E Y LR S M B A B A siie %, ILARFR % 271018)

HE: [EW]I NEARBREFERRD L ESEARBEURE A ER D2 EZ MMM EXR; WETH
SREEG AR, [ 2/ WL343HQ. WL353HQ. WL354HQ. WL363HQ. WL366HQ. /RN 4. 425, v F
35 .HEH6T. 82 EH 15, AREE. EF 15 REEHE. PR 804 HNEE 16 MEMEE, T 2016
FU0A2EEM, GABME2LREL, MEENHS, FNEHEFEMEERA 180’ (3nx6m), 478 30 cm,
B 1047, 2018 45 5 A 23 BAnLMIEHIREl, MEHEHTE; $4& 32 MER, WEETHR (M) FEHEK
4 (ASH). MLEEFK (CP). MASHF (BE). M4F4 (CF). s ubiksr4E (NDF). BRMEVERA % (ADF) FoRR &
(ADL) ¥ F e E. [£ERY (1) FE &M EFE DM F, ASH. NDF. ADF. F 44 % (HCEL). 44 % (CEL)
A0 ADL & B ZRFWEF (/X0.01), EEMEEZRAEE (£0.527), WL363HQ EiEH) ASH 2B &5, 4 8. 53U;
GEREENCPEERE, K 27.19% REEHEH BEAu CF 2B R &, 244 3. 01%. 36.69%; F & 804 HiEH
NDF. ADF. CEL 0 ADL 283, 2514 57. 02%. 42.73%. 34.43%F0 7. 92%; A& & A & % DM o ¢ ASH. CP. EE.
CF. NDF. ADF. ADL. CEL fu HCEL & #y T %0 K 7. 83%. 21.58%. 2.51%. 33.25%. 50.12%. 36.76%. 6.98%.
29.43%Fn 13.36%; KR A% (CV) 7 5.16%—12. 06%= 4. (2) B+ ADF 5 NDF. CEL. ADL 2B E#Mlx,
K ZE B K 0.9756. 0.9955. 0.9455; CF &5 ADF. CEL. ADL = Ja] A8 ¢ Z %k r 2514 0. 9114, 0. 8849, 0. 9375;
CF(A AIA) 5 CF  jalyAE % A% r % 0.9997; NDF &5 CEL. ADL. HCEL = [a] @A % & 4% r %0 % 0.9671. 0. 9396,
0.8736; ADL (4 AIA) 5 ADL = j|tyAE % Z % 24 0.9989; RFA 5 ADF. CEL = Ja] HyAE % Z 3 r 4814 0.9826.
0.9700. (3) Ag x4 A ML (RFV) 5 NDF & & 2 Ja 2 840X ( =0.9938), T EH & RFV 9 0:
RFV=287. 0677-3. 4709NDF (%) n=16 /X0.01, (4) FEEMHEEEN T BAFR, REGEMER . BANES.
MR EFAEEFERE, 200K 393.59. 9 308.22. 1 976.32 Fu 4 208.05 kg-hm’; 42 5 EEMEE &~
ERE, A2 697.23 keehn!, (REEFEHAEE (DE) ERE, A 126 814.45 MI-ha”. [£#6] TR BME &L
LR BBZEEERMA, HERFVEL NDF R ERAM#; FTRBMEEANTETE.

KBEIR: B ERRL ENTE

The Relationship Between Nutrients and Biological
Yield of Different Varieties of Alfalfa

LI ZeMin, ZHANG Chen, ZHANG ChongYu, ZHANG GuiGuo

doi: 10.3864/j.issn.0578-1752.2020.06.018

( College of Animal Science and Technology, Shandong Agricultural University/Key Laboratory of Animal Biotechnology and

Disease Control & Prevention of Shandong Province, Tai’an 271018, Shandong )

et B
EEWA-:

BRAEAR:

2019-02-25; #% HEA: 2019-10-28

[ 5 TR0 H A E TR (SQ2019YFE010236) 5 “+ =1 TAWIR IR (2018YFD0502104-3) 1l R BLAR A ML M H AR
PRRFEAL B HT I H (SDAIT-27-02; SDAIT-23-05). L& E &M E KN HEABIH I EH (SDZD-2017). L&A KA TR (mihib%,
2017LZN036) 144 “X—” KAb#E 4 (SDSYL2016). th A RN AN FHHARBFHH (SDZDJS-2017)

ZER, E-mail: 779575896@qq.com. WAE/E#5KAEE, E-mail: zhanggg@sdau.edu.cn. MIE/EH KSR, E-mail: 17225122@163.com



1270 el & BE % 53 %

Abstract: [Objective] To determine the content and the variation degree of nutritive and the relationship between the content of
various fiber components in different alfalfa varieties. Compare the biological yields of different alfalfa varieties. [Method] Two
experiments were conducted. In Experiment 1, selected 16 alfalfa varieties including WL343HQ, WL353HQ, WL354HQ, WL363HQ,
WL366HQ, Algonuin, Golden empress, Zhongmu No.3, Zhongmu No.6, Luduo, Luhuang No. 1, Wudi, Lufeng No. 1, Baoding,
Zhongyuan804, Aohan and planted on October 2, 2016. Each variety was set up twice and randomly arranged plots. The planting area of
each alfalfa variety was 18 m” (3 mx6 m) , row spacing was 30 cm, and 10 rows were sown. Harvested at the beginning of flowering on
May 23, 2018 and determined the biological yield. In experiment 2,prepared 32 samples and determined the content of nutrients such as
crude ash (ASH), crude protein (CP), crude fat (EE), crude fiber (CF),neutral detergent fiber (NDF), acid detergent fiber (ADF) and
lignin (ADL) in the dry matter (DM). [Result] ~The results showed that: (1) In alfalfa DM of different varieties, the contents of ASH,
NDF, ADF, HCEL, CEL and ADL were significantly different (P<0.01), but the difference of EE content was not significantly (P=0.527).
The ASH content of WL363HQ alfalfa was the highest, which was 8.53%. The highest CP content of golden empress alfalfa was 27.19%.
The content of EE and CF in baoding 804 alfalfa was the highest, which were 3.01% and 36.69%, respectively. The content of NDF,
ADF, CEL and ADL in zhongyuan 804 alfalfa was the highest, which were 57.02%, 42.73, 34.43% and 7.92% respectively. The average
values of ASH, CP, EE, CF, NDF, ADF, ADL, CEL and HCEL in alfalfa DM of different varieties were 7.83%, 21.58%, 2.51%, 33.25%,
50.12%, 36.76%, 6.98%, 29.43% and 13.36%, respectively; The coefficient of variation (CV) is between 5.16% and 12.06%. (2) There
was a strong correlation between ADF and CEL, ADL content in alfalfa, and the correlation coefficients were 0.9756, 0.9955 and 0.9455.
The correlation coefficients between CF and ADF, CEL, ADL content were 0.9114, 0.8849 and 0.9375, respectively. The correlation
coefficient between CF (including AIA) and CF was 0.9997. The correlation coefficients between NDF and CEL, ADL, HCEL content
were 0.9671, 0.9396 and 0.8736, respectively. The correlation coefficient between ADL (including AIA) and ADL was 0.9989. The
correlation coefficients between RFA and ADF, CEL were 0.9826 and 0.9700. (3) There was a strong correlation between relative
feeding value (RFV) and NDF content (r=0.9938), which can be used for the estimation of alfalfa RFV: RFV=287.0677-3.4709 NDF (%)
n=16 P<0.01. (4) The yields of different alfalfa varieties were different. Baoding alfalfa has the highest yield of crude fat, carbohydrate,
hemiculose and cellulose, which were respectively 393.59, 9 308.22, 1 976.32 and 4 208.05 kg-hm; The yield of golden empress's crude
protein was the highest, which was 2 697.23 kg-hm‘z, and the yield of Baoding's digestible energy (DE) was the highest, which was
126 814.45 MI'hm™.  [Conclusion] There was a strong correlation between the content of different alfalfa fiber components, and the
RFV value of alfalfa was strongly correlated with the NDF component; The yields of different alfalfa varieties are different.
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X, TY R & & DMI(%BW)=120/NDF(%DM);

THFH L2 DDM(%DM)=88.9-0.779ADF (%DM).
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Table 1 Contents of various nutrients and DE. NND values in alfalfa DM of different varieties

A A4 R i MeEam R e PrEDES BRUEVER  CREER YR AJFHE Wik WbReE

Name ASH CP EE CF £ £ HCEL CEL ADL DE LA
(%) (%) (%) (%) NDF(%)  ADF(%) (%) (%) (%) (MJkg™") NND

WL343HQ 7.94 23.03 2.55 29.68 47.16 33.35 13.80 26.72 6.29 10.49 1.71

WL353HQ 7.44 22.82 2.36 32.52 47.89 36.07 11.82 28.96 6.78 10.42 1.70

WL354HQ 8.23 24.09 2.73 27.39 41.65 30.25 11.41 24.62 5.30 10.95 1.79

WL363HQ 8.53 23.70 2.40 28.97 42.96 31.98 10.98 25.89 5.76 10.73 1.76

WL366HQ 7.97 20.97 2.78 32.23 46.66 34.12 12.54 26.81 6.88 10.41 1.70

B 2% (%] 4 8.02 20.32 2.53 35.53 50.04 37.95 12.08 30.23 7.35 10.07 1.64

Algonuin

K= 7.87 27.19 2.44 31.70 51.14 36.45 14.68 28.93 7.17 10.26 1.67

Golden empress

HE 3 7.52 18.72 2.72 35.15 53.71 39.69 14.02 32.17 7.15 9.86 1.60

Zhongmu No.3

HHE 6 7.13 18.86 2.20 36.07 50.07 36.70 13.37 29.04 7.29 10.16 1.66

Zhongmu No.6

% Luduo 7.73 22.43 2.82 30.50 46.57 33.77 12.80 27.12 6.33 10.55 1.72

‘il 7.24 25.08 2.44 33.39 53.48 38.05 1543 30.50 7.25 10.12 1.65

Luhuang No 1

Tokk Wudi 7.85 19.99 2.02 35.38 52.52 39.14 13.38 31.19 7.57 9.87 1.60

af1y 8.28 18.90 2.71 35.13 50.93 37.31 13.62 29.91 7.09 9.97 1.62

Lufeng No 1

PRIE Baoding 7.43 18.37 3.01 36.69 55.59 40.47 15.11 32.18 7.88 9.70 1.57

5 804 7.77 21.52 2.15 36.10 57.02 42.73 14.30 3443 7.92 9.57 1.55

Zhongyuan804

A Aohan 8.36 19.28 2.31 35.58 54.56 40.18 14.38 32.23 7.63 9.62 1.56

SEM 0.06 0.35 0.06 0.43 0.47 0.38 0.16 0.38 0.10 0.10 0.02

P P<0.001 P<0.001 0.527 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001

x2 TR@MERED
(%)
Table 2 Average value and coefficient of variation of nutrient
content in alfalfa DM of different varieties (%)

DM FEFHSAENTHERETSRA

FE bz A5t AR
Average value Standard deviation Coefficient of variation
ASH 7.83 0.40 5.16
Cp 21.58 2.60 12.06
EE 2.51 0.27 10.78
CF 33.25 291 8.76
NDF 50.12 4.40 8.78
ADF 36.76 3.39 9.21
ADL 6.98 0.74 10.54
CEL 29.43 2.69 9.15
HCEL 13.36 1.32 9.90
RFV 113.10 15.36 13.58

EE. CF. NDF. ADF. ADL. CEL #1 HCEL & &1
SEBIME N 7.83% . 21.58% . 2.51%+ 33.25%-
50.12%- 36.76%- 6.98%. 29.43%F1 13.36%; A&+ &R
B (CV) 351k 5.16%. 12.06%. 10.78%. 8.76%.
8.78%. 9.21%- 10.54%. 9.15%K1 9.90%. RFV *}-%
fH4 113.10%.
2.3 BREDREMRSBER

3 3 A%, CP 5 NDF. ADF 2 [A][{H15% 2%
r 53504 0.8996. 0.8842; ADF 5 NDF. CEL. ADL
SEIRbR A, AHOCREL r 434 09756, 0.9955,
0.9455; CF 5 ADF. CEL. ADL. NFE X [a][{jA12%
FEr 0908 0.9114. 0.8849. 0.9375. 0.8899; CF (&
AIA)Y5 CF Z [ AHR F %L r 4 0.9997; NDF 5 CEL.
ADL.HCEL.NDSC 2 [Al[{AHC R EL r 40514 0.9671,
0.9396. 0.8736. 0.9678; ADL (% AIA) 5 ADL 2
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R3 yratbx RE A EZSHEEXRE r (n=16)

Table 3 Parameters and correlation coefficient 7 in y=a+bx model (n=16)

y a b X r P<
CP 42.3190 -0.4352 NDF 0.8996 0.01
CP 40.9850 -0.5548 ADF 0.8842 0.01
ADF -0.8917 0.7513 NDF 0.9756 0.01
ADF -0.0745 1.2516 CEL 0.9955 0.01
ADF 6.3668 4.3563 ADL 0.9455 0.01
CF 4.4468 0.7835 ADF 09114 0.01
CF 5.0984 0.9565 CEL 0.8849 0.01
CF 7.3407 3.7134 ADL 0.9375 0.01
CF 101.4800 -1.9437 NFE 0.8899 0.01
CF+AIA 0.4001 1.0195 CF 0.9997 0.01
NDF 3.6470 1.5790 CEL 0.9671 0.01
NDF 10.8958 5.6218 ADL 0.9396 0.01
NDF 13.3550 2.7524 HCEL 0.8736 0.01
NDF 80.0210 -1.5833 NDSC 0.9678 0.01
ADL -0.3358 0.2485 CEL 0.9105 0.01
ADLA+AIA 0.2188 1.0192 ADL 0.9989 0.01
RFV 287.0677 -3.4709 NDF 0.9938 0.01
RFV 276.9435 -4.4568 ADF 0.9826 0.01
RFV 275.9090 -5.5315 CEL 0.9700 0.01

[ FRIAH DGR AL » o 0.9989; RFV L NDF 2 [A] ¥ 4H ¢
R r 1 0.9938.
2.4 TERMEBEFAIEY 2R DE. NND &
B 4 a0, KRN BOKMEY). 2F4E F A
CRYE B e (R TR E oS, 40l 393.59,
9308.22. 1976.32 1 4 208.05kg-hm™; & 5~ &
WA A 25, b 2697.23 kg'hm™; ALAERS
e A ROR R B, 126 814.45 MIhm™.
3 it
3.1 HMEBHRERHSREREVMTENEER
HiAE TE IR B AR B2 B 2 R R
SEMR, UTERE A B, A AR AT
FH IRV R 0B, i 24
FiAE T CP i I i S AR R SR {1
FRbRZ —, HEER RIS RMME M e R
A 41 A2V R A Y A AE AN TR I SR 9% 1 o 1)
AT T RGWIT, WL RERM, bE T

HEIR, FILH A CP IS RE N, CF & REaE
e ASH FFORERAM A5 B WS PocE, Hxm
O )0 R A B A =Y, (R ARG A A
—Ueyg +, &ff ASH %=1 0. ADF 1 NDF A&
PR 4 T4 R £ RS A 26 6 ] ol ] g b » 2%
HAEPIEE YR, ADF Il NDF [ B K0
e 4B WK BB T #, Bl HE B LD T
FEA

] P AIKE S 00 A A e ) DR 3R — AT
SUTTIE 52U oeiis, w7 i fheh 22.5—30.0
kg-hm™ I, A7FIF4& m B A AP i, AR L
X A [F] it Aol L0 AN [ B 3 ) 2R 7 AT TR
EAE T AC AR AR s v, T R R A
MR EBRIRAEMT, HAE 21
AR FR B . HRARBURITRR I SOk & BT, 18
R 20 A7 A0 AR KOk i e FL P s RS e
T, XI5 RSP ST Fe W, A H A it — 52 L A8 i
BRI DLE R (P<0.05) #Em A=, #&
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Table 4 Biological yield of various nutrients and DE. NND values in alfalfa of different varieties
Y LR N Litki4=hr FLRR WG WK EY) LT 2Py HALRE Dy e B AL
Name CP EE CHO HCEL CEL DE NND
(kg'hm) (kg'hm™) (kg-hm™®) (kg'hm™) (kg'hm™) (MJhm™) (hm®)
WL343HQ 2253.71 250.03 6506.62 1351.02 2615.69 102681.58 17998.47
WL353HQ 245522 254.23 7249.90 1271.74 3116.11 112153.82 19658.98
WL354HQ 2322.58 263.25 6262.22 1099.66 2374.13 105541.02 18499.74
WL363HQ 2490.31 252.43 6869.20 1153.67 2720.30 112789.02 19770.33
WL366HQ 2451.23 324.87 7980.74 1465.29 3134.38 121632.53 21320.62
ki 7% X1 4 Algonuin 2437.47 303.09 8290.90 1449.29 3626.14 120732.75 21162.89
4% J5 Golden empress 2697.23 242.20 6198.24 1456.48 2869.70 101782.05 17840.78
F11 3 5 Zhongmu No.3 1991.85 289.57 7556.72 1491.12 3422.49 104929.85 18392.60
"HH 6+ Zhongmu No.6 1602.59 187.13 6099.31 1135.65 2467.11 86333.43 15132.60
% Luduo 1850.75 232.54 5530.30 1056.07 2237.58 87010.45 15251.28
% 1 5 Luhuang No.1 244471 237.69 6360.28 1504.39 2973.62 98659.81 17293.44
et Wudi 1884.46 190.32 6612.01 1261.65 2939.84 93034.50 16307.31
£ 1 %5 Lufeng No.1 2351.96 337.10 8725.49 1695.36 3721.97 124131.94 21758.78
f#5 Baoding 2402.24 393.59 9308.22 1976.32 4208.05 126814.45 22229.03
15 804 Zhongyuan804 2661.73 266.23 8476.87 1768.02 425791 118381.97 20750.79
FL Aohan 253391 303.58 9182.16 1889.75 4235.35 126764.82 22220.33

FREEPO UG, A H A BRI R T 60%,
Xof B 11 ) FH A B AIG, HH E) R AR A RE A 50
kg-hm?, Mt 141 kg-hm™, BE88 00 E 78 A= 5.
it I A R, BERE R R E S R CP R,
B#Mik ASH. EE. CF fr=fg; Mm@ smgk. 2,
Refg B ADF A1 NDF B/~ f&. {efoRm oy,
e ORI TSGR, P K, &5 S 808 1™ &
AR, 1 HARZ P id, FAKHE ST CP -
%[33]0
3.2 HEDEMAHSEZEAMNHEEXR

FifE T NDF S erqe . Y. RiE
FURE MK 4y, ADF & F 74 % . KR E MR
P 43P, 5 NDF 48 ADF A4 2 274 25 [t
FAT 45 LK W] NDF 2 & 1914 hn ] W& - ADF.
2T 24 2 R 400 400 0 R 1) 3 B2 210 i 5 B e A 2 1)
WU I, RT3 bl , A A0 25T 1 70 52 B
U, AHER PR BE IR . 4R 4E 2t LRIOR A
ST FOBE AL I 22 B, TR B RO OB, B
AT BIRARE . H SR AL EDY, &R
K20 40 B 2B 30%0PY), FeE Rt thef &

A E A YR A0 M O B S R, E R
B-D-HI SBEBE L LT, A7 e TR B 2, B
WIR ZErp P e 25 Bl 30.6%P% . AT & L i
JBE ) 2 BEEE R R P, - R SR RERTR
FARE 3 Pl oI SAASE i 22 A 2 0% B 0 j )
PIOR i 7 N Sy NI D 2 Al NN LR e
%[40] .

iR IR, ADF Y5 NDF. CEL Z545hr S A5,
KRB r 7394 0.9756, 0.9955; CF (& AIA) 5
CF Z MM RE r 4 0.9997; ADL (5 AIA) 5
ADL 2 [B] IR 250 r 2} 0.9989; NDF 5 CEL 2 ]
A5 2% r 4 0.9671; RFV 5 NDF 2 [A] {15 &R
Hor 4 0.9938. 1 S FPETYE R 0K R R ARATC,
ATLLHFETE REV A5
4 ZEig

A ] b R A A A B IR R RAR DG, Rk
VRV AR 4 O i 5 M DR AT 4 R ) R A O
(r=0.9756) ; RUELFRA GG ESAER TR LN
BIRAOC (=0.9955) 5 A& AN A MME S b e
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BB R EPEFSE (=0.9938) : RFV=287.0677-
3.4709NDF (%) , nILAHFE1E REV 4. ASH
A E AR AR R E AN, 4R R AR A

B, N 2 697, 23 kgthm, R E H A W ALREST B A

=]
=],

4 126 814. 45 MJ-hm?2.,
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