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Abstract: In order to compare the differences in the resistance to three species of aphids (Macrosiphoni-
ella sanborni, Aphis gossypii and Myzus persicae) between two elite Hangbaiju (Chrysanthemum mori-
folium) cultivars: Zaoxiaoyangju and Wanxiaoyangju, the probing behaviors of these aphids on the api-
cal leaves of the chrysanthemum plants were studied by using electrical penetration graph (EPG) tech-
niques, and the main compounds of these apical leaves were also analyzed. The results showed that the
durations of E1 and E2 waves in M. sanborni on the cultivar Wanxiaoyangju (4.31 min and 3.47 min, re-
spectively) were shorter than those on the cultivar Zaoxiaoyangju (4.63 min and 3.75 min); the dura-
tions of E1 and E2 waves in 4. gossypii and M. persicae were 4.32, 4.72 min and 4.92, 4.64 min, respec-
tively. The average numbers of probes of the three aphids on Wanxiaoyangju were higher than those on

FEETH « WITA HARBIAIES I H (LY 17C140002) , #TAA KFAERHE BB H (2017R409055)
* WA51E# (Author for correspondence ), E-mail: han-insect@263.net
Wk F BT 2018-02-18



426

7/ AR S 4

46 %

Zaoxiaoyangju. The cluster analysis separated these two cultivars clearly into two different groups
(classes), indicating obvious differences in resistance against these aphids. The average contents of solu-
ble sugars (2.71 mg/g) and soluble proteins (25.36 mg/g) in the apical leaves of Zaoxiaoyangju were
more than those in the Wanxiaoyangju apical leaves, whilst the total content of phenols in the former
(0.24 mg/g) was significantly lower than that in the latter. The total contents of flavones in Zaoxiaoy-
angju (3.46 mg/g) and Wanxiaoyangju (3.37 mg/g) were very similar. Moreover, in Zaoxiaoyangju api-
cal leaves the contents of soluble sugars and soluble proteins were positively correlated with E1 and E2
durations of each aphid species, except the E2 duration in M. persicae; both contents of phenols and fla-
vones were negatively correlated with either E1 or E2 duration of each aphid species. The results indi-
cated that Zaoxiaoyangju exhibited a relatively weaker resistance against the aphid M. sanborni than did
Wanxiaoyangju, and there were no significant differences in the resistance to the aphids 4. gossypii and
M. persicae between these two cultivars. The contents of these substances in the chrysanthemum leaves
seemed to be related to their resistance against or susceptibility to the aphids.

Key words: Chrysanthemum cultivars of Hangbaiju; Chrysanthemum aphids; resistance against aphid;

electrical penetration graph (EPG); resistant substance

WU H 24§ Chrysanthemum morifolium Ramat‘ Hang-
baiju’ & El 144 B2 AL, I Hb 2 Wi LA il
Sy, H™ i 7 4 /N K AE B Macrosiphoniella san-
borni K3 8F Aphis gossypii TNk B Myzus persicae %
W95 18 0 % CREARIE , 2005 T 045, 2015) o 495401
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59 TR I 55 06 A AR [l 3 T A% 2 46 B i 75
(Chrysanthemum virus B,CVB) | ¥ JIAE M5 7 (Cu-
cumber mosaic virus, CMV ) S5 R 9955 75 (3R F L 55
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PP IS5 3 487 it AR 245 5% B A (TR BE55
2017). PR, anfer A s i 28 i © BT A8 A
AR, AR S A TR R
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X2 FPT 1A RIRA T I 22 5. B EPG LS E T
P B N, AR A B g T

1 F B AR 1 EPG B AR TA] , £04% Np LA
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G B UL/ INFE AR /N A AR TV s g, 43
SN LT e RS AR B R
FEETAYIN SR VRN RS, i
FEALE Y & & 53 5 EPG I J7 Ik AR v gk
AR G .

AT PERED E . ZIR25 42 (2000) Jrk T, FR
HUJC/K 285 0.1 g B T 10 mL 25 5HH0 D, B2tk 7
B ZI B PR 2R R 10 mg/mL AORRR . Btk
W1 mLT 10 mLAE R E A 225, B115 1 mg/mL
HRIETRER R . BB AN R BV B A A A B A v
AV, AR Rk e, W5 T K 620 nm
Ab LeABIFINIROGRE | DAARE SR B A AR , IR
SN ARAR T E T S T IR R
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AR, WK 1 he BHEIZZEIR, 8 000 r/min &0
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e AR O B T R G R o HER AR
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SVBCERIN A « 2 BRI AR A5 (2008) Jr kA T, BR
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H B i, 2 A B 20, #62975 31 0.1 mg/mL BRI
AN [RGBV B 08 7 T Ao S S, 1 FH NaNO,-
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EIFIRGEE | AARAE SR AR AR R, IO A
ARBR T DN S T B T M R .
BFRER 0.1 g F /N AG B/ INFE 2 T, 35 T 70% H
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B S mL AW, #7451 h, 3 500 r/min 5.0 30 min, Ji
R IG FRERF] AN, EIER AN RN . R
FALCL, % , 7EJ K 510 nm ARG G RE | F 5 5%

S RN - S IR HE A (2014) Tk A T
PRI IR RS 2.5 mg, B T 25 mL, JH§ 70% &
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BAAJE T UK 795 nm b H@IFiE s, LRI ik
SR AR WO RE AR, T B e i
LRI FR . MERIFRE 0.1 g T/ NFEAg B/ INEE 4 TH
i, 12T 5 mL 70% H BEA 87 1 h, 3 500 r/min &5
230 min, FE R HE IR, #MEE TR, LI ED
RIS o AR AR I K 795 nm AT
JE,ERE SR,
1.3 iR

IR % DPS 11.0 3 4F b #4758 43 0
(JE IS SCRVS IR, 2010) , H Duncan BT &2 % 22 15
AT 25 5 0 PRI BG , R A ¢ 56 LA 2 A 45 1K
Pl B4k B9 & i 22 B A 22 Sk, o i S 7
B A AFFP IS B EL VB2 Np . C .G 1 Pd I 7 2Lt
[i] PR AR M

2 HER55H

2.1 3WMFPE2/NBMMAH LA EPGIERE

T i 44 WF FE RS SRR 128 L AR I T 8 B
EPG ¥, Bl Np.A .B.C .E1 .E2 .Pd Fll G I , - Ffrief
MU EEFR EPG B TE 20, Bl LAAS /MBI I AR,
2% Np U AERER YL , TC , [H & MR 5 A7 2K 5~
15 Hz, F3 g B AR AL A B - 412 0.1~0.3 Hz, Kl
AVEJE , BRI S 2R WE(E | RS AR A C
b A B S (1S LSS % 78 ) I s 421 61 E 8 K W |
NGB U 0% 2~4 Hz, P52 U TRR U 04 1)
b B2 R 4~7 Hz, WIE IR B 1) T s Pd %
BIEAEFRAI LT, 50 8 3B B LT, P 1T
Ay 11 10-2  T1-3 =N 2 5 G il AR A R
IEEPIE , BG Ha R, % 4~6 Hz, 4/
EWE AR BRELE RS ST 28 10 Gk L C U
SRR a] by BRI ] 13 DL (R D) .
22 3WEFWE 2N EMRAFH EHRIRITA
22,1 FHAOKFIFAE2NRBAEG FH LR RATH

/NS WFTE IR /NP 4G B Y EL IR B2
45 S 1] 4350 47 4.31 min Fl 3.47 min, 3% 1€
FUNFESS 1Y 4.63 min F13.75 min, 55/ F7E

W /N2 L5 1A L BLET ] 54.79 min, iR
TRUNES F Y 19.74 min, {H —F A LR FH 255
FERE/INEE 4G 5 1S B2 It BRI A] 32.09 min B 3
T HUNESS F 19 13.36 min, 35/ 45 5 16 e/
PR R R YCEL 13.00 YR 3 K F RN B
4.75 K AEMR /NGRS b Pd I S 2R HE] 7.27 min f
FRTER/NES 244 min(£ 1) DEHAZE/)N
A IO AR W/ IV 2 L 1 SR 3% 2 TR HE T
pe sl

B /K AW AR B/ INFEAS 0 BB SER [E]
451.47 min, K TR /NES F 1Y 50.76 min, 75
/NFER T B2 I RS B TR] 50.68 min, A T /NGE
%5 /9 51.56 min, Ma/NFERH LA/ MR E1+
E2 PV YR SLI R] 102.15 min, 88 TR/ N ESE
f102.32 min($% 1),
222 AREFFAE2 AN SARALE B L6 R BAT A

FRIFLE R/ NS T B 1 ISP 3 3R H] 4.32 min
T BN E Y 4.57 min; B2 I S 2 R 22 A]
4.72 min, & FH/NES F4.19 ming F 0 7E /N
45 55 1A EL PR BEEFA] 72.51 min, B FAE
FUNESG B0 77.22 min, 7ERG/NFES A 1S E2
P B[R] 53.36 min, R T RNFES LAY
17.83 min, 7EMG/ NSRS bR 6.25 W, KT
WV B 5.50 U TEML/ NS | Np i 4545
B[] 34.38 min 2 34K T 5F/NFESG 119 16.74 min,
R e R/ NFE 48 1 P % B RFZER ] 5.00 min, 3%
ST AE R NESS FY7.76 min (1), A Wik 24>
BB AT AR A WA T Ry R BELATA R FH A >

R 7E B /N4 T B SR R4 ] 50.81 min,
K T7ER/NESS ) 50.4 min, 7E M /NESS | E2
W AR SE it E] 53.30 min, fY K FAE R /NS B W
52.54 min, Mi/NAFESH AR Y E1+E2 B RF 22T
[E] >4 104.11 min, F5 £ F 5 /N4 1Y 102.94 min
(F1),
223 MFFE2 A eAALE B L8R BAT A

BRIFFERE /NS T B YIRFEERTR] 4.92 min,
KT RE/NFESR 8 4.79 min; E2 S 135 22 15} 1]
4.64 min, 2 T 5 /NESH 11 4.75 min, BEEFFERE /)N
W44 LA 1A E1 P BERT 8] 134.42 min, B Z 3R T
FNEEAG T 183.34 min, 7EME /NSRS LES 1A B2 %
H PR E] 27.47 min, 8 FR/NFEZS 11 21.95 min,
FEMG/INEEAS L ORI B 11,75 K T /NS L
1 9.50 YK 5 7E W /N VE 45 b Np i 1 34 5 2L 15 1]
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12.39 min & T /N2 LAY 14.54 min, SEEFFERE  50.36 min, f 1 T 2E R /NESS 9 50.12 min; 761

/INFEAS T PR SRR ] 7.06 min B E K TAER /NESS B E2 BRI [H] 52.86 min, K TR

NEAE B 2.33 min(R 1) . B BR/NEESXT AR BNESS EIY 52,30 mine MRS EARERAY E1+

R AT A A BHAIAE 22 S RN B 2 E2 I S22 6]y 103.22 min, B T 5N ES |
B WF 76 B /N VE S LR EL U SRR SERT R Y #9102.42 min( 1),
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Fig. 1 EPG waveforms of Macrosiphoniella sanborni on Hangbaiju chrysanthemum apical leaf
a: WFHORPRICE I AR v 3 — AR SOR IS (A+B+C I Np 3 5 b S RURIZRS R PP A %42 0% (A+B+C+Np i) 5 ¢ 0l
FIEW) AR (ELV B2 ) 5 d: WA VEFFE AR BT (G i) 5 e: WFHLPAE . a: An overview of waveforms during the probing pro-
cess (A+B+C, Np); b: the pathway waveform of aphid (A+B+C+Np) ; c: the aphid feeding waveforms of phloem phase (E1,
E2); d: the aphid feeding waveform of xylem phase (G); e: the Pd waveform patterns.
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Table 1 EPG parameters of three aphid species on two chrysanthemum cultivars of Hangbaiju
2 /NEE I M. sanborni HRF A. gossypii WEEF M. persicae
EPG 2L SUNNERS MONER SUNERS USRS SUNER MUNER
EPG parameter Zaoxiao- Wanxiao- Zaoxiao- Wanxiao- Zaoxiao- Wanxiao-
yangju yangju yangju yangju yangju yangju
SRR 475+ 13.00+ 5.50+ 6.25+ 9.50+ 11.75+
Total probing times 1.65b 38la 1.04 ab 2.25ab 1.85 ab 3.12 ab
S5 1R ) BL ] 9.58+ 5.76+ 0.05+ 0.21+ 3.81+ 3.76+
Time to 1st probe (s) 1.37 a 1.57b 0.03 ¢ 0.10¢ 2.23 be 0.97 be
55 1 UCRIR 3 e 1.53+ 3.06+ 5.03+ 2.95+ 5.36+ 4.39+
Duration of 1st probe (s) 0.19¢ 0.28 b 0.67 a 0.19b 0.92 a 0.26 ab
Np PP HFpEEmy ] 20.51+ 7.28+ 16.74+ 34.28+ 14.54+ 12.39+
Average duration of Np (min) 2.17b 1.89¢ 1.37b 525a 1.46 be 1.71 be
C UV YFpEEma) 1.06+ 1.08+ 1.66= 1.71= 1.29+ 245+
Average duration of C (min) 0.08b 0.12b 0.39 ab 0.39 ab 0.26 b 0.51a
G VY p L ] 21.17+ 23.80+ 1831+ 2247+ 17.78+ 19.49+
Average duration of G (min) 1.33 ab 0.88 a 0.85¢ 1.13a 0.59¢ 0.50 be
E1 P R2E T 1] 4.63+ 431+ 4.57+ 4.32+ 4.79+ 4.92+
Average duration of E1 (min) 0.67 a 0.48a 0.55a 0.45a 043 a 0.70 a
E2 P K452kt ] 3.75+ 3.47+ 4.19+ 4.72+ 4.75+ 4.64+
Average duration of E2 (min) 0.08 ab 0.22b 0.46 ab 0.46 a 0.37a 0.29 a
Pd RSN 1] 3.77+ 3.22+ 4.52+ 5.14+ 4.89+ 4.87+
Average duration of Pd (s) 0.19 be 0.13 ¢ 0.27 ab 0.57 a 0.58 ab 0.22 ab
C i SR ) 160.62+ 147.71+ 123.40+ 128.35+ 130.27+ 140.20+
Total duration of C (min) 14.46 a 11.17 a 9.95a 8.72a 1242 a 13.77 a
E1 SR EEI A] 50.76% 51.47+ 50.40+ 50.81+ 50.12+ 50.36+
Total duration of E1 (min) 0.03b 0.12a 0.11 be 0.36 b 0.01c 0.13 bc
E2 e 2L ] 51.56 50.68+ 52.54+ 53.30+ 52.30+ 52.86%
Total duration of E2 (min) 0.06 d 0.03 ¢ 0.17 be 0.15a 0.22 ¢ 0.23 ab
G M AL ] 149.77+ 142.74+ 153.66=+ 136.61=+ 117.17+ 116.01=
Total duration of G (min) 4.50 ab 3.04 ab 3.84a 456b 3.60 ¢ 7.00 ¢
Pd B SR 1] 2.44+ 7.27+ 7.76+ 5.00+ 2.33+ 7.06+
Total duration of Pd (min) 0.12d 0.16 ab 0.32a 0.11¢ 0.13d 0.34b
55 1A~ B1IE H BT [R] 19.74+ 54.79+ 77.22+ 72.51% 183.34+ 134.42+
Time to 1st E1 (min) 10.53 ¢ 3342 ¢ 11.45be 12.35 bc 2731 a 26.34 ab
55 1~ E2 9% H BA A] 13.36+ 32.09+ 17.83=% 53.36+ 21.95+ 27.47+
Time to 1st E2 (min) 2.90 ¢ 7.54b 4.22 bc 6.45a 5.60 bc 4.55 be

R PR PR o AT A R/ING 7R 7R 28 Duncan [T 2 22 WA KL 10 7E P<0.05 /KF- 22 5+ 8.3 . Data are

meantSD. Different letters in the same row indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

KB UF B /NEZS Macrosiphoniella sanborni-TZ
WalF —B/NPEZG Aphis gossypii -TZ
BhuF ~EL/NBEZS Myzus persicae-TZ :l—
/MR IF —BR/IMNESS Macrosiphoniella sanborni -TW :I_

Phigf—We/NAEFE Myzus persicae-TW
BT R/ NESG Aphis gossypii -TW

I

0 3 4 6 7 9

2 AEFHREAERBHE R ERRITARNRES T
Fig. 2 Cluster analysis of feeding behaviors of different species of Chrysanthemum aphids on the cultivars

Zaoxiaoyangju (TZ) and Wanxiaoyangju (TW )
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Xif A b 2 AN () 4505 S 34 R st ] | D %
PO T ¢ 6, 45 5 WK, BORIERUCE  Pd )
SRS IR AE 2 NI 2 B i 2 S B AR Tk
MR B 117 IR, B R TR T 5.58 K, 56

11 254 E1+E2 3% -2 ¢ 22 if (8] 8.79 min, 58 T2 1
24 8.86 min(£2) . FRBH T WE /N A X T 3 Fh2g iof
FIFTIERS = TN

F2 BAORERIMEHH EPG Y 6 Tk 2 T X5 5L At B 70 2 R REL

Table 2 Total probing times and average durations of six EPG waveforms of three aphid species within each cluster

S YFREEI ] Average duration

. - - . - : . SRR AL
#3 Ik E27% Pd i Np i Gk CE  otal probin
Classification E1l wave E2 wave Pd wave Np wave G wave C wave .p &
. . . . . times
(min) (min) (s) (min) (min) (min)
12K st category 4.63+0.09 a 423+0.41a 4.39+033b 17.26£6.62a 19.09+1.05a 1.07+£0.01 a 5.58+0.88 b
#1125 2nd category  4.52+0.29a  4.27+0.57a 4.41+0.60a 17.98£828a 21.92+1.27a 1.48+0.18a 11.17+1.65a

PR B 2E o RIS S AN TR] 5 R 28 ¢ N A6 K 0 7 P<0.05 /K- 225+ 8 %% . Data are mean+SD. Dif-

ferent letters in the same column indicate significant difference at P<0.05 level by ¢ test.

24 HHEMH U EMEERESEPGEELNXER

241 2AFH M AFLS DA E
FLNER AT A 2,71 mg/g, KT /N

%4 2.64 mg/g; F/NFEAG T A 5 25.36 mg/g,

R T Mo/ NEBEY 22.08 mg/g; /NS S &
0.24 mg/g, W F K T Mo/ NE A S B 5 1 0.29 mg/g.
LN G INPE A SV 5 550301 3.46 mg/g 1l
3.37 mg/g {E 2B FIBE LRI 3 DX (F3)

R3 BMNERBNEFRIMEEZENER S E

Table 3 Content of main chemicals of apex foliage of Chrysanthemum cultivars of Zaoxiaoyangju and Wanxiaoyangju

e AR weeeEe Soon  BE O BURIR g, 35O
Cultivar Soluble sugar Soluble protein Total Total Chlorogenic Galuteolin ETH 3, 5-dica-
flavonoid phenolic acid ffeoyl quinic acid
FNPES) Zaoxiaoyangju  2.71£0.12a  25.36+£0.50a 3.46£0.05a 0.24+0.00b 3.00+0.05a 12.13+020a  4.91+0.16a
/N2 Wanxiaoyangju 2.64+0.06a  22.08£0.53 b 3.37+0.01a 0.29+0.00a 3.00£0.15a 12.22+0.19a 4.90+0.10 a

PR bR e 2E o RISV o AN TR 5B 48« N SR A 36 A P<0.05 7K F- 2553 %% . Data are mean+SD. Dif-

ferent letters in the same column indicate significant difference at P<0.05 level by ¢ test.

2.4.2 FTEHESYEE LS EPGE-THHFEA X &
TERVINEESG b i R Al s B S 3
AN BT Y 3RS B[R] A 5 3 I A OC G=
0.714) . 5 E2 I V- ¥ #5225 (8] 2 25 1F AH OC (=
0.720) ; AIEER A & 18 5 E1LE2 P V-2 2L ]
L TEA K (7=0.795,7=0.726) ; M &5 5 E2 I F
WHpE A 2 2 A OC (=-0.687) (36 4) .

LN T AT P i S IR AR E
E2 1 F- YRR st ] 2 35 1E A3 ¢ (7=0.500,7=0.720) ;
AR S 5 L E2 P42t a) g 2 e A
K (r=0.612,7=0.520) ; G\l % &5 E1 P PR 00T
J] 5 i 2 Uk 56 (7==0.530) , BB & B 5 B2 I T
FpL (a2 2 T AH G (=-0.563) .

FL/INGE 2 ToUE ] I 0 B i S R R Bk B
WP FR S I A 3 TE A 5C (7=0.632) 5 M PR 2R
F &% 5 5 E1E2 I T S e 2 i ] 8 3% 1F A0 OC G=
0.741,7=0.524) ; B E T & 1 5 B2 - YRR AT a]
B E A (=-0.669, % 4) . EHABTLEI 2 nl
VS PENE O BRI AT I B B B A W VBT AR 2 16T

HR IR B[] 7 4 2 AR O T B B S A W 1 £
TE) B 3R A BCET B ] e 35 R OE
3 iFig

TN A R/ INPE A SR WV T4 i & TH A AR =
PR Y S b, DR T AR TRD RS B oA T AR AR
K, AR FEXST 3F g PitE 25 Ew
o v S R L R R AE AR ) R T B
U 1R E2 P 2t ] IR OBV E Aot dE b (i
TR, 2001 ; S 4E, 20165 5K 3CF45,2016) o
B A5 e A /N A A R/ N4 R EL
E2 P-4 L] 0] B A T /N4, 78 /N2
R A 2> TR M N A L RN
GRS 55 5 A BRI AE B NE S AT NS
) EPG S A LT A 25

T EEY AR TEtEAERRAERE
BT B (RIS 55 ,2011) o FERER B 5210
HR¥y B Bemisia tabaci W EPG I IEAHE , 16— F e &
T E A2 B (] B 2 R R B 1 P v T A (2R
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45,2013) . ZANERI/INAE M b R R, A
KAG W Sitobion avenae WHUE RE J1 k5% (X 57 125,
2017) . 137 FAEY RIS B2 oo TR A AE K
KB A — BN (FREHT4E , 1997; Lattanzio et
al.,2000;Njom et al.,2017) . AHFFEH, B T Bk E2

Pz A, R () E1 B2 U Y4 5 6] 3 1 AR
S INEEAG T () AT AP AT i,
B E1 B B2 I P RSt a] 2 Uk 9 T H
TEA T Iy i R R i, R T X 4 2R
S I B b R A AR B DR G

F4 BINVERETM 4 YRS ES 3FHY EPG &K TSR BRI E A HE X RE

Table 4 Correlation coefficients between the contents of four chemical components in apex foliage of cultivar Zaoxiaoyangju and

the average durations of various waveforms and probing times of three aphid species

AR TR T

SR S R

Lo 28 . Total Total

Aphid Parameter Soluble sugar é\% Soluble flavonoid  phenolic
content protein content

content content
B KA g E1 i 44435420} 6] Average duration of E1 wave 0.714" 0.795° -0.654 -0.250
Macrosiphoniella B2 VOV IRFEEITH] Average duration of E2 wave 0.720° 0.726' -0.031  —0.687
. Np P FIH54E0 ] Average duration of Np wave 0.569 0.623 0.607 0.361
sanborni C -] Average duration of C wave 0.366 0.028 0.041 0.284
G I 3445221} [A] Average durationof G wave 0.388 0.391 0.235 -0.313
Pd 4541 ] Average duration of Pd wave 0.115 0.585 -0.200 0.452
PIFRYCEL Probe times 0.381 0.211 0.668 0.548
Jinlivs E1 Y FFEETE] Average duration of E1 wave 0.500" 0.612° -0.439 -0.530"
Aphis gossypii E2 P A4 F42 0 (1] Average duration of E2 wave 0.720 0.520° -0.563"  -0.338
Np P -850 5] Average duration of Np wave 0.325 0.510 0.379 0.243
C P F-IH52E T H] Average duration of C wave 0.266 0.320 0.158 -0.402
G I 4445221} 8] Average duration of G wave 0.290 0.410 -0.278 0.285
Pd P-4k ] Average duration of Pd wave 0.240 0.585 0.128 0.395
B EL Probe times 0.251 0.211 0.447 0.233
Mg E1 P35 #5420 7] Average duration of E1 wave 0.632" 0.741° -0.454 -0.167
Myzus persicae E2 V- R F42 (] Average duration of E2 wave 0.228 0.524° -0.669°  -0.335
Np V-3 #4215} ] Average duration of Np wave 0.430 0.345 0.546 0.193
C I3 154205} 0] Average duration of C wave 0.534 0.042 0.237 0.057
G I F-HH522 0 0] Average duration of G wave 0.420 0.104 0.147 -0.072
Pd ¥ F-24552E T [H] Average duration of Pd wave 0.194 0.042 -0.058 0.148
HIBEREL Probe times 0.483 0.128 0.368 0.246

*F*IBIFEIRTE P<0.05 A1 P<0.01 /K E 4156, * or ** indicates significant correlation at P<0.05 or P<0.01 level.

/IR A UM R P B A T 2 Y 5 i
0l T/ NS, LTV G i IR T /N
3 VB i 3.46 mg/g iR TR/ INTE A B B
#3.37 mg/g, IR INFES SR Rl PR Rl
XSS SR I B e, ELRELA 5
RF R AU e WS TR OME , RAT
R4 /N B RS I 2 A3 A il ol R R AT g B A
2 an i b E AT R, R AN A B S RoE
ARPRA -G B e o LIt 2 1) /NP A (LT
55,2018) s 28 a0t , A HATF IR S5 T/ N4
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