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Evaluation of the resistance of alfalfa varieties to Aphis craccivora and
correlation with plant nutrients

JIANG Xin, LI Zhongyi, LI Zhou, DONG Rui, GU Xinyao
(College of Animal Science, Guizhou University, Guiyang 550025, Guizhou, China)

Abstract: In this study, to clarify the differences in resistance to Aphis craccivora among different varieties of alfalfa and
their correlation with plant nutritional constituents, we evaluated the resistance of alfalfa to 4. craccivora based on the aphid
ratio, and measured the contents of different nutritional constituents in alfalfa to determine the relationships between aphid
resistance and these nutrients. The results revealed that different alfalfa varieties are characterized by differing levels of
resistance to clover aphids. Specifically, ‘Algomquin’ was identified as a resistant variety with an aphid number ratio of 0.49,
whereas ‘WL363” “WL525” “WL343” ‘Western Star’, and ‘Zhongmu 1’ are moderately resistant varieties, with aphid number
ratios of 0.68, 0.71, 0.72, 0.73, and 0.75, respectively, and “WL358” and ‘Thunder’ are highly susceptible varieties, with
respective aphid number ratios of 1.41 and 1.75. All other assessed varieties were found to be susceptible. In addition, we
detected differences in nutrient contents among the different alfalfa varieties, with the aphid number ratio being significantly
positively correlated with acid detergent fiber content (» = 0.544) and significantly negatively correlated with calcium (r =

—0.653) and dry matter (» = —0.674) contents. Accordingly, the resistance of alfalfa to aphids was established to be negatively
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correlated with acid detergent fiber content and positively correlated with calcium and dry matter contents. Our findings in

this study can provide a theoretical and practical basis for the prevention and control of aphids and the screening of aphid-

resistant alfalfa varieties.

Keywords: alfalfa; seedling stage; aphid; evaluation of aphid resistance; food selection; variety screening; nutritional

component

Corresponding author: GU Xinyao E-mail: guxy@gzu.edu.cn
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BEEMEAFRRIEY . R, %108 55 UL &
SR CRB R SO R SR AN ) VA e Al =
PRV B B O B AN T % R, SR R R R R
AWK, DL E A R T AR C 1 200 77 hm® Y,
SR, BEAE A8 AR 9K, 3 305 E U0 H]
Jr AR A A RS 3R S BUE d 0
A ) S, TR AR TR B R

B 15 W7 (Aphis craccivora) X A6 EF . G A% M
W, KR T ME TR, FEANFLEERE, 49
¥ (Onobrychis viciifolia)s %5 = 9% (Astragalus sinicus)~
Wi 5. (Pisum sativum) %5 S RHEY), |z 94 TR E
Hoir Bram. W TR AL W YIS TP
Sidh, REHMEEERY T B2 RET
EE IO gl 28 gl e ae SRR AL, DA =X 4R
WaE I, SEEEM G, AR VTR, Bk
SR E R NSRS R, 2 WA
ERAUHEAT R RERER, ZmHEOLEEM: B
T AE WF R AL 3RS S TR AE A B A 2 R
B, SHOEE R ARAL, 77 N AT O fE B SR
T, AT B B 7 e e S

H AT, A& 2 1 b7 6 A A = B e v 3, B H
FHAEBN (R 1.5~ 1.8 mm), ZFEAE /758, i
RESHE, G5 -AEFAE, CHX AN E
B3 B 2R A 24 O AR W Bt 2 v, R Ak 7 24
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Uy AR 2k B A ), R IR AR A e A R T AE
RO B b, T A EF B 96 R LT BT N
Gain BRI AR S, GEEETRNE
e, £E 5 15 5 5 RN T R E A8 15 By 4 T
Y T\ &5 & A0 BTia . VPG P BLYT G 55 2 M
Bl 6 7 AT SR G B 5, R A RO D B A R A

Hs .

555 AR B A R e B e ke ) 8 2 R
FERRER L —, AR NI AN — MR
B MR AR R Gy R Y AR Sk, B
O GE F WU, e, B AT A A R
FROE A& M PTar T e 7 — RN T . A FH U
0 75 0 . B 5 WF (Acyrthosiphon pisum) B T8 B iF
(Therioaphis trifolii) 75 A [A] 5 FpE 18 b IR AT N,
BEHgEm T R4S RE IS M HE 45
7 4 b e v i R Y i s s Y Ry
T 55 9 52 00F R0 A B O 7E HCE Pk 5K AR B AE R
HAERKKE AR A A B M55 58 b5 0 52,
g IR W HUE SRR H A& 5 5 Hunter River’ 7] i i
0] 0 A7 2R AR K B DLHR A A R ik
41, Silva 25 P 7 ] B 98 7 S [7) R 2 o i e

VRS, g B B AE B b A CUF 101 H 3 52 21 4iF
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hfEE.

ZR B RTE, A [E] PSR AR A O 0 Pt e
JIA B 22 5, B REAS [B] B A6 B AE 1 w1
Fi, W5 B AR A A R AT B A R
HAHEZERIEFIER . WBAS [R5 AT E 18 X
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) & b AE AT T P AE B Re 1 VA, FEDN E
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SRR 1S dE 2 R P 2 A WL440°
“WL354’“WL525° WL343>*WL656’WL363’ < WL358’
DUZEHE Hf 50 MR E, BAAE BWE 1.

x1 EREERMHNELRER

Table 1 Information on the assessed alfalfa varieties

G 5 st i BRI J5 7
Number Variety Source of material Source area
] BAT 2R X <z REREIES JIEN
Algomquin Gansu Chuanglv Canada
5 =13H] HiRea [
Sanditi Gansu Chuanglv France
3 HE1S HiR e ]
Zhongmu 1 Gansu Chuanglv China
4 iR S A E K
Victoria Guizhou Zhongzhiheng ~ America
5 it ST AR E SHES
Xibuzhixing Guizhou Zhongzhiheng China
JERIEE K
6 WLA440 Beijing Rytway America
JERIEE K
7 WL354 Beijing Rytway America
JERIEE e
8 WL525 Beijing Rytway America
JERtIEE ESE
? WL343 Beijing Rytway America
JERtIEE ESE
10 WL656 Beijing Rytway America
JERtIEE FEH
1 WL363 Beijing Rytway America
JERtIEE FEH
12 WL358 Beijing Rytway America
13 VUL Je5tE FEH
Siriver Beijing Best America
14 il 5 Jem T ks FH
Qianjing Beijing Best America
15 HE Jem T ks FH
Leiting Beijing Best America

1.1.2 ARl s

Pl s E I, SRR T B R B T R X
o F AR AR EE, BT St RS R B R R
SO = BN AR (57 MR B B i H 1 B A R
AT AR, 5 CFQ-400A, FIH) WiAFE, L E
HONE, TAFE A NI (23 £ 1) °C, FHXHESE 65% +
5%, J6JE B 14 h/10 h Ot /8), FIE58 B 6 000 1x,
SE 12 AR .

1.2 It
ARG K = N AR 53, D& x5

N 155 cem x 17.5 cm W RAAE AT B 8 75 9% . K
EFEEERE EAE 21 PRSI SR,
075 kg IR A T8 RIEE 1S BT H 1% NaClO ¥
WAL AT R S min, I X E KR ERE
5, PRIE ML B ORI SR, B AR 10 K BT
F& 77 A0, IREE N 1 em, B 748 4 K I 18] 4% 18 1 [H]
B RS 7K 60% #h 7K 7o BN FR A B 8 A
HE, BANESNIAZ. BRETEREAME F
TR [IRE N (23 £3) C, FHIHEE N 60% + 5%,
JEREN H ARG 1o & 5 AR E AHB% 10 cm, BEFF 7 d B
ML AL T B 1 k. F5 1 78 K 2 DY B A, &
BIRERKHB—HBETE 4 8, FET S TR .
1.3 REHFE
1.3.1 AN[R] b Bl 58 16 B 75 0 B 75 F 1R 0 1 EAD
TFEBENTY, HoSMEBEHRN 1~2 HEE
e WF T 3 BROE 3 Sk HE R T AE OB K R e A R g it
b, A EEHYRESR. RE24h 5 &G
HRAF G AR B, R RO B R R RN . R, 4 T
BefE 7. 14, 21 d W2 Ge it AE AR AR b gk
B, S P B OB T X A B v AT VR A,
B IAE = Fob bl e /4 T 22 A R 1) 35 0
R 5 55 A6 B A8 bk v S R o A e, K T TE
PraF P o R S AN E S m Pl (HR) (0 & L fE N 0~
0.25)s ¥ (R) (F & L {H N 0.26~ 0.50). H #1 (MR)
(47 & HAE N 0.51~0.75). & (S) (F & tL N 0.76~
1.25) = J (HS) (iF &2 A8 > 1.25).
1.3.2 B A& WE XA [R] G b R A0 A I e B e
S Y o e v Y, % R R B = s
Wy BT RS . HAd 5 2K BAT 24 em ) T (03 U]
IR G Z0 S~ 3 43 8 15 AN AR BT, TR
WO — E A AR RIE. HEA N Lem 1)
FI AL R 8 A8 i v B9 U0 T AR — BUr AN 3 R, SR A
B AL 5 L B 1 B 2P o0 4~ 6 em &b, 5 SR
3t o B A T B g b0 O B A 30 Sk ULk b
6 h T (1~2 H ), F AR I 4 [ 7
T, I B B FLEAS N AL DA AR 3 i St (B 1)
PR 2B T SAEA, o oA i IRk B 2, 30 6
12h E4uit & M g v Epef RE, tHEE
i WP SF A [R] b PR E R R AR, IR =
(&% i P b e R B g ) < 100%, BA
Bk — 25 R AE AN [R] 5 P 7 0 S T L E R
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Figure 1 Feeding selection of aphids on alfalfa
133 A[FEAFEAEE 16 E SRV A R E
THAE 2% 21 d 5 BY IO B 2 em A AT
T LR R LN ARAE G T IR W B ROk R, AR R
F SupNIP-2700 it £L 416 1% 43 #r{X F1 DUMATHERM
N Pro #t 5 AR ¥ ke i & RN & H & R B &

1.4 HESH

¥ SPSS 24.0 I Excel 2019 %} % 3 3 1T 4 it
5387, K H Person AH ¢ Z H0E 34T AH 5 1 20 Hr o

2 HR50H

FESMEEE BB BTN REITEN

SR F 007 5 LU V00 AN [R] i P 25 16 1 A8 I Poacy 1
BEAT VAR, TR 45 Bank 2 pral). (L8 e 18 o
it 1] e B EU A YU BBLAE 0.49~1.75, Horb <l /R X1 42 11
ief & LA v 0.49, SN PP B cWL363°¢WL525°
“WL343Pu i 2 B h 5 1 5 1 & W AE 5 5oA
0.68+ 0.71. 0.72. 0.73. 0.75, N B & A DY Z=HE”
“YEZH  WL440* WL656” “ Hij 5t « =15 J*WL354°
f dF & LE A 4> W) O~ 0.77. 0.81. 0.84. 0.90. 0.98.
0.99. 1.00, Jy/B&HL i Fhs “WL358° <85 & /> i Fb
RN 1.41 A1 175, 9 i S A

22 AEmMETEERELERTNMHLE

E A AN SRR ETE 7. 14 K 21d S5
FM BRI ER 3 BT A . A W R A= Y B
52 T B A3 AN T 3 0, B PR R T I E A AR g
SRR () 1 R R, T P R R R AR B R
e B A R A0 o AN [R] VT A o e T T e P B A
B ER, Hh B E ERETMEREEARZ
S A B8 8 (93 20N 60, 130 Al 254 3k), 1E52 5

2.1

®2 EUREBERMREMEITNER
Table 2 Levels of aphid resistance among different
alfalfa varieties

st i IFE Al PG )
Variety Aphid number ratio Degree of resistance
BoT 2 [ <2 0.49 il
Algomquin ’ Resistant
SN
WL363 0.68 Moderately resistant
SN
WLS25 0.71 Moderately resistant
SRk
WL343 0.72 Moderately resistant
it 073 SRk
Xibuzhixing ) Moderately resistant
HE1S 0.75 SRk
Zhongmu 1 : Moderately resistant
eSS 077 R
Siriver ) Sensitive
eI 0.81 SR
Victoria ) Sensitive
SR
WL440 0.84 Sensitive
SR
WL656 0.90 Sensitive
[iIE=S SR
Qianjing 0.98 Sensitive
=XCl SR
Sanditi 0.99 Sensitive
SR
WL354 1.00 Sensitive
[52=
WL358 141 Highly sensitive
C 175 [52=
Leiting ) Highly sensitive

INFA] g 7 d B, WL525° W5 8 i e I (2 29 k), 1
FE 52 S5 18] 14 A 21 d BF, Bl R ] 4 1 7 f A e
BB S AR (2N 47 F1 72 3k). FEAREZE
B8], H0ME T AE R B R X 40 O Al
() def s b B R A A AE 3 2 7 (P < 0.05).
23 EEUNAERGEMETEEENRREEF

7 WA [ P S AR R I R B A
5t (GR 4. TEAFIHCE I (], & 5P 75 A7 2
o B 20, BRFT/R X &4, HamMiyaE
1 WF BT AEP%%IJ”X]L WL358 <& &’ *WL525
‘WL354> =45 R fE AR5 ke Bk, Thiox = J LA
st P 328 9% 2 AR R BRI, B R AR 9 < WL656”,
B RN 1.11%. B 3 F 6 h, &4 A A i i
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WL363

WL525

WL343

P2 2 Xibuzhixing
15 Zhongmu 1
VUZERE Siriver

Y Z RV Victoria
WL440

WL656

A 5% Qianjing

=43 Sanditi
WL354

WL358

75 22 Leiting

34.60 £ 4.93de
28.75 +3.45¢
34.43 £ 3.34de
33.00 £ 4.32de
35.00 £ 7.47de
40.25 +2.87cde

45.17 £ 5.61abcde
38.20 & 8.40cde

52.60 + 7.64abcde
53.43 + 8.68abcd

44.30 + 3.56bcde
65.25 + 16.06ab

68.13+9.01a

59.62 + 5.06abc

49.40 + 10.78d
52.75+£9.91d
59.14+£17.17d
56.17 +19.90d
61.00 £ 16.55¢cd
57.00 + 14.54d

67.83 +19.24bcd
80.80 + 38.22bcd

87.60 + 24.88abcd
88.86 +23.38abcd

82.40 £ 17.65bcd
104.00 + 37.37abc

111.13 +38.78ab

129.92 + 57.16a

98.00 + 13.04c¢
103.00 + 33.53¢
104.86 +26.87¢
106.50 +25.37¢
109.00 + 30.01¢
111.50 +13.00¢

116.83 £ 12.67¢c
121.20 £ 47.52¢

130.00 + 22.66¢
142.00 + 39.16bc

143.10 + 35.45bc
145.75 +29.15bc

204.75 + 90.44ab

253.92 £ 96.26a
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*3 FTRMMEBELERTMBEKET K
Table 3 Changes in the population size of Aphis craccivora on different alfalfa varieties
head
il Al PR REL Vaccination days
Variety 7d 14d 21d
Fil 7K X1 45 Algomquin 29.50 + 1.89de 47.25+8.88d 71.50 £ 4.65¢

[ FIAN [N - RER 7R AN ] i ol 1) 25 5 85 35 (P < 0.05) . RAFNZRG6[A.

Different lowercase letters within the same column indicate significant differences among the different varieties at the 0.05 level. This is applicable for

Table 4 and Table 6 as well.

EREE, P R R BTR X4, IR
FN1L1%, MR EREmMY N FE, WXy
N 12.78% F1 11.67%. BXE 12 h B, Bl JR X 42
Fi% A i R BEA A, TR E KR R IR R A )
Bl B RN 12.22%. 2% LA, B R F B ik
PR BRI E fE PR R B WL3sS = 15 R
“WL525°<WL354° 1 5t ° ) “WL440”, U ik % T 5
KB 9 P 38 2 B WL343 4 % ) 7> WL656 Y
ZEHE A B[ IR X 42
24 AEMMETEBENNMUES T HINAIE
MR EX M

Xof B it P T A e s R AN 6 3k 3 1k X AH %
PEA BT (32 5) R B, ASIF) SR A I o = L A g
IR IR PEPE R AR IEM O R, B E £E T B
P i P ) B o B BRI, T K U A e T R i
PEPEMT B o BRI, 8 A 0 AN [ R A ) E
A i 17 14 T 30— 25 B UF A I B ik .

25 TRIGAMELEEHNERYREENH
AN AR E S E RV RS B E R
(F6). R EN &N 1667~2285 mgg s &
B N CWL358, BN =B/ F) . MK &8N
3.56~6.17 mgg ' & B i N WL354, Bk )y
15, kv 45 BN 13.50~17.70 mg'g
TR RN WL354, ik N WL343° . RPESR 4
Y5 BN 3.63~9.48 mgg |, o BB N CWL354°,
BAK N hE 15, e EN281~352mgg &
& s N CWL6eS6’, IR N BT E . Bl &N
1.91~2.09 mg'g > & & 5 i N WL525°, e fik A o
15, KRESEN086~2.12mgg » & & &
HONCWLS2S, &N EH 15 . FURSTEN
0.17~025 mgg » SEEEHNTE 15 %2 F
PR DU AR, RN =15 F) . AT SR E E R
KB FEIRPR AL — 8 22 7, HA ek e F R X
G KR P S R WL363° WL525° WL343° [ 45 5 &
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Table 4 Feeding selection rate of Aphis craccivora on different alfalfa varieties

T4 BEEUNERMELEENMRRER

H & i 18] Feeding time

A

Variety 2h 3h 6h 12h
B 7K X 6 Algomquin 0.00 = 0.00h 111+ 1.92¢ 111 +1.92¢g 0.00 = 0.00h
WL363 6.67 + 2.98bcde 6.11 +2.51bed 7.22 + 1.36bcde 7.78 +2.72bed
WL525 8.33 + 1.83ab 8.33 + 1.83b 9.44 + 1.36ab 9.58 4 1.18b
WL343 3.33 4 0.00fg 2.50 + 1.67de 3.33 +0.00fg 5.33 = 1.83defg
P52 £ Xibuzhixing 3.33+0.00fg 3.33 % 0.00cde 444 + 1.92¢f 4.67+ 1.83fg

FE 15 Zhongmu 1

4.76 £ 1.78cdef

7.62+3.17b

6.67 £2.72bcde

6.00 £2.11cdef

VUZEHE Siriver 333 +2.11fg 4.44 + 1.72bcd 5.00 + 1.83def 4.76 £ 1.78efg
Y2 F)iF. Victoria 4.17 £ 1.67ef 5.83 £ 1.67bcd 5.83 £ 1.67cdef 4.44 + 1.72fg
WL440 5.00 + 1.92cdef 5.83 +£3.19bcd 5.00 + 1.92def 5.33 +£2.98defg
WL656 1.11 £ 1.92gh 0.83 +1.67¢ 5.56 + 1.92cdef 2.67 +1.49¢
A5 Qianjing 4.44 £ 1.92def 6.67 £ 0.00bc 7.78 £ 1.92bcd 6.67 £ 3.33cdef
=43 Sanditi 7.41 £ 1.47bcd 8.15+3.77b 8.15 +2.94bc 8.15 +2.42bc
WL354 7.62 +2.52bc 6.19 +2.30bcd 6.67 = 0.00bcde 5.24 + 1.78defg
WL358 11.11+£1.92a 6.67 + 0.00bcde 6.67 = 0.00bcde 7.33 £2.79bcde
HE % Leiting 10.56 £2.51a 12.78 £ 3.28a 11.67+1.83a 1222+ 1.72a
R5 EHEEYSLESY R RFMEMEXY
Table 5 Correlations between the aphid number ratio and aphid feeding selectivity
INEE S W AR I ik #% % Feeding selection rate
Different parameter Aphid number ratio 2h 3h 6h 12 h
Igf & LU {H Aphid number ratio 1.000
2h 0.733" 1000
A b 3h 0.670° 0.834" 1.000
Feeding selection rate 6h 0.678" 0.784" 0.894" 1.000
12h 0.634" 0.810" 0.885 0931 1.000

N IRORIE0.01M0.05/KF E R EM L. KT .

** and * indicate significant correlations at 0.01 and 0.05 levels, respectively. This is applicable for Table 7 as well.

5 A WL3s I & 2 A A B2 R,
26 KUHEENMYUMEERYRIBEXMEDH

K H Person 2% 2 Bk ) H 48 Piid tE 55 7=
Jo TR) B AR S A BEAT 20 BT (GR 7), S5 R R W S E S
PR b B LA 5 R MR YRR 4T 4E (r = 0.544) & R B3
IEHH 2% (P < 0.05), 545 (r=—0.653) MIT¥ 5 (r =
—0.674) & E MR E A (P <0.01), BIE 75 PLid 1%

5@3?‘@?5‘6‘2%ﬁé FEREMMRKR, SESELT
Y& REIEARRK R,

3 WitE4®
31 ARIMMEKLE B EBEUHRETMN
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Table 6 Nutrient contents of different alfalfa varieties
mg-g
e HEA K5 AR A4 TR A 4 5 =5 YNIES BRI
Variety CP ASH NDF ADF Ca Fat Lignin DM
BT 7R X] 46
- 19.49£0.60ab 4.45+1.15cde 16.97+3.72ab 6.96 +3.27bc  3.17+0.22bc 2.03 £ 0.13abc 1.45+0.45¢cd 0.20+0.03¢c
Algomquin
WL363  21.41+3.99ab 3.88 +1.3lef 14.74+1.8lcde 5.44+1.54def 3.11+£0.28cd 2.06+0.08ab 1.73+£0.47bc 0.23 +0.02abc
WL525  19.01 £1.74ab 4.31+1.79def 14.79 +1.67cde 6.29 +1.82bcde 3.15+0.36bc 2.09+0.08a 2.12+0.62a  0.23 = 0.02abc
WL343  19.66+1.78ab 4.73 £ 1.81cd 13.50+1.33¢ 4.15+£1.72gh  3.31+0.25b 2.04+£0.10abc 1.01£0.29¢  0.21 £0.02bc
v e 20.00+£0.27ab 4.81 £ 1.17cd 13.55+1.80e 5.17+1.57efg 3.16£0.33bc 2.04 £0.05abc 1.88 +0.80ab 0.22 + 0.03abc
Xibuzhixing 2% . . . . . . . g 3. . . . . . . .
1S
Zhongmu 1 19.68 £2.57ab 3.56 +1.38f 14.33 £+ 1.64de 3.63 +2.00h 3.17+£0.19b¢c 191+£0.07¢ 0.86+0.47¢ 0.25+0.02a
eI
Siriver 18.91+£2.22ab 583 +1.07ab 1542+193cd 7.04+1.76bc 3.12+0.31cd 1.99+0.10cd 1.63+0.24bcd 0.25+0.02a
Yt 2 F
Victoria 19.95+3.34ab 5.03+1.19cd 15.85+£1.56bc 5.60 £ 1.53def 2.92+0.24efg 1.95+£0.10de 1.06+0.37¢  0.25+0.01a
WL440 18.03+1.24b 4.82+1.38cd 14.57 +2.38cde 6.10+2.66cde 3.05+0.34cde 1.96+0.05de 1.87+0.66ab 0.24 +0.02a
WL656  17.42+2.03b 3.63+£1.43f 1474+ 1.13cde 448 £1.89fgh 3.52+0.24a 1.95+0.12de 0.88+£0.58¢ 0.24£0.03a
ST
QiFan?i.\ng 21.12+3.29ab 4.98 +0.82cd 16.75+1.51ab 7.45+0091b 294 +£0.22efg 1.92+£0.10e  1.34+0.41d 0.24+£0.02ab
vy ‘El |
Qﬁif 16.67+2.77b 4.57 +1.14cde 1553 £1.32cd 6.48 £1.49bcd 3.05+0.21cde 2.02+0.12bc 1.68+0.69bc 0.17 £0.07d
WL354  19.59+1.27ab 6.17+0.95a 17.70+£3.26a 9.48+2.19a 2.98 £0.20def 1.92+0.13¢  1.63+0.29bcd 0.24 +0.02a
WL358  22.85+344a 5.18+0.65bc 14.98 +1.36cd 6.39 + 1.58bcde 2.88 +0.26fg 2.04 £0.09abc 1.75+0.26bc  0.24 + 0.02a
Leiting 18.59 £ 1.86ab 5.24+1.30bc 17.68+2.69a 9.28 £2.02a 2.81£0.19g 2.02+0.13bc 1.70+0.42bc 0.24£0.02a

CP, crude protein; ASH, crude ash; NDF, neutral detergent fiber; ADF, acid detergent fiber; Ca, calcium; DM, dry matter.

Pl R B ML, B 2 R I A e R E
AE ) B[R] — REL ) AN (5] it b 6 T [R] — 55 RO, 3R
I (BT 1 AP AR A 22 S K, Bt i o 7 B I B
B o ot S 7 T 2 L B R ER AP BRI, ik R
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R IR, SR EY B .
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R 15O 2 2 WLS25° WL343° )z “WL363°
N BT A Bl T L A BRI B,
“WL358° il iy 22 = B i Fh o AR 1 45 R 5 2R T
ik R g A L LY R o 4 B g % W)
“WL343°“WL363"“Fi] /K X & Al R B 15 P b
IR R — 8, B S EHRLE g1 5
e T N A AR g R ) gk R BT

X CWL525 %8 58 Ay b =50 A e iR
TS A AT 5, X TR IR A F A YR &5
25 T

[F I, AR R B, AP EE LN E S
GRS ST NAEAENEESR, IEE0EE LY
i UF P B G AR, T B R R A A A
WMKZEE., M EFTREEAFRIEEEHENE
Je s PEAE T AR AR AL, TR T AN
T2 FE 1 5 480 I B o 81 G e P 7 7S < HA-3 76 18 52 9
Tk A W Sl 3 i o (0711 . 1 o R
B ARy — PR BT, T RE 4 ) AR KR
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Table 7 Correlations between the aphid number ratio and alfalfa nutrients

s b7 Parameter WEHE HEA HKS HESRRAE BRMEEREAE B R KRR TYR
Aphid number ratio CP ASH NDF ADF Ca Fat  Lignin DM
iﬂ;ﬁgtlffmber ratio 1.000
HHEEH CP —0.382 1.000
HHK 5> ASH 0.366 —-0.020  1.000
e % £F 4 NDF 0.462 0.040  0.578 1.000
FRVE VLA 4T 4E ADF 0.544" —0.068 0.792" 0.889" 1.000
4 Ca ~0.653" 0.020 -0.502  —0.576 -0.636" 1.000
Jig i Fat —0.055 0.113  —0.100 —0.408 —0.156 0.208  1.000
K J Lignin 0.180 —-0.084  0.422 0.186 0.541° -0.372  0.507  1.000
T#) i DM -0.674" 0.186 —0.528 -0.661" -0.720" 0.573" 0.145 -0317  1.000

CP, crude protein; ASH, crude ash; NDF, neutral detergent fiber; ADF, acid detergent fiber; Ca, calcium; DM, dry matter; ** and * indicate significant

correlations at the 0.01 and 0.05 levels, respectively.

o A K R e ER PR o B 2T BRI, R R R
Tk Z A AR, R R R R 2 U oK, R
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BT R PR < VE 0 2 B R WIL343 it bl ) 2 B H A
1 B U i 1 o 31X — BLR 5 4 P 4 1 o g
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