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Relationship Between Genuine Honeysuckle Quality and Soil Fertility
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Company of Guangzhou, Guangzhou 510000, China; 4 Baoli Pharmaceutical Limited company of Shandong, Linyi, Shandong
276017, China)

Abstract: In order to investigate the relationship between the quality of Chinese honeysuckle in genuine producing area and soil
fertility, 100 representative soil samples were collected from Pingyi County and Fei County in Linyi City of Shandong Province
and used for the point-to-point survey and analysis of soil and honeysuckle quality. Based on the evaluation indexes of soil
fertility (such as soil pH, organic matter, available phosphorus, rapidly available potassium, total nitrogen, total potassium,
available iron, available manganese, available zinc, available boron and soil texture), soil integrated fertility index (IFI) was
calculated to analyze the relationship between soil fertility indexes and honeysuckle growth and quality indexes. Results showed
that soils for honeysuckle planting in the study area were rich in total nitrogen and available phosphorus but deficient in organic
matter and rapidly available potassium. Soil IFI was ranged from 0.2 to 0.75 with an average of 0.45, which indicated a low soil
fertility. Positive correlation existed between soil IFI and honeysuckle crown. Besides, soil available boron was the main limiting
factor of soil fertility and sandy loam was the most suitable soil type for honeysuckle growth. Chlorogenic acid content in
honeysuckle had positive correlation with soil total phosphorus but galuteolin content had negative correlation with soil total
nitrogen and soil IFI. Overall, sandy loam with lower IFI was more beneficial for improving honeysuckle quality which might be

the reason why honeysuckle showed good quality in the study. This study can provide certain references and directions for soil
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selection, standardized planting, and nutrition management in local honeysuckle production.

Key words: Chinese honeysuckle; Soil quality; Chlorogenic acid; Luteolin
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2013 AEFIHEIRLZY 7.23 J7 hm®, B7=%) 3.36 1 t,
WAL 20 1206, BRI PSR =Y, 5
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1.1 HAERXER

WFFE DAL T L AR I I i 7 & LR 9 B 341X
Wilikh . B FRF RS2, SFIATE 400 m DUF,
SEIIARA EEA SRR X . %X A REIRAF,
=8 =) AN S 7 1 = R o T R
14.1°C, Mesmfr <R 36.5°C, mIKRIR-11.1C, 4F
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Fig. 1 Distribution of soil sampling sites in Linyi
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# ICP-AES kUM, + 845 50 il HNO;-
HCLO,-HF {4 b3k 4 4R 46 4 595 43 52 FH HaS O,
H,0, THALE 25 J IR FI A JBR R 10 2 R R K
VA €3 E 0,
1.4 TEZEHEAESN

+ e ZE A 08 F145 % (integrated fertility index, IFI)
HHEAXT

IFI:iFixWi M

i=1

Lob: Fi WA @ BT AEARISRIB B Wi e i
WPFM e bR AL ; TFT HUEEETE 0 ~ 1, ix{Hs
BEF 1, AR

DAC 18 bR s o B2 A9 5 o W 45 HE T 4R A
10 35 I R PR BSORR TR, AR SR Y, ISR R
Ji RR BB A R R S R, Hirp, 13 pH . BD
WL AR B i SRS bl H R A 4 A SR
PRIER, AH LY SR S pRASCH -

0.9(x—x3)/(xs —x3)+0.1 x3<x<xy4

1.0 Xy <Xx< X3
f(x)=
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0.1 x < xilx = x,
)

THAYLTR . 2R e 28 ARmE. E
B K CEC SR S BUSRJR B2 iR g, AH N SRR
JEE PREN -

1.0 X=X,
f(x)=<209(x—x))/(x, —x;)+0.1 X <X< X,
0.1 X< x
3)

FLQYFIG)HIY x10 x2 x3. xg (AR PIFNSHJE LR
BAEA R LT A5 B AT FEARYEAE ) - HERRHE A
FMRFR AR B T A SO SR B R B BT S Y
BUEGER Do

2) e Sy HE R AL A I A TR S 3 AR
Z RIS, A5 2R R ARG R B, KA —18
b5 BT HE bR A OC R BN BIE O LHE iR TE R A
BIHERED), FZ A5 I B 38 hrtH e &
O B R FOAR AR i AE S HE AR ROACER , LI A
K RBE PP AR ST R T IS AR R K+
HERE F1 385, Xof A A IR T FE AR BA A A2 ik ik
157 etk , By B b 45 30 3R S48 b o0 ) 5 4
BRAC I AR St S AR Aneb i |« A SR | SRR K
AR BT 5 it I AH OC R B8O Y {HER 0 LA i
FE 1 FEAR AR, X AEAS 2 B+ HEAE S48 BT e T 4f

b B e i 5 A R AR AR R BRI DG R
F1 REE R EETAE

Table 1 Turning points of membership functions of soil fertility

indexes
HIEAE SRR B Ay i U
X1 X X3 X4
pH 5.5 6.5 7 7.5
CEC(cmol/kg) 10 30
AW (g/kg) 10 20
i 5 (g/kg) 5 40
T (g/kg) 50 200
A3 (mglkg) 10 150
A 3 (mg/kg) 10 50
AR (mg/kg) 1 3
A3 (mg/ke) 1 5
A %0 (mg/kg) 0.1 0.5
2R (g/kg) 0.5 1.5
2 (g/ke) 0.5 1.5
28 (g/kg) 10 25
ki (g/ke) 200 400 600 800
Hrbi(g/kg) 200 400 600 800

1.5 HIELEBS S

IRIEEHE R H Microsoft Excel 2016 #4547 40
B, SR IBM Statistics SPSS 22.0, Origin 8.0 {4k
TTEAEG I b, 4k LSD IL7E P<0.05 /K
AT BEEE T

2 HEREHN

2.1 TEEAIERER ST

XF 100 AR R SRR TR 2),
ZEL R, HHE pH AT 4.52 ~ 8.06, FHK 5.93;
CEC 4F 7.12 ~ 44.27 cmol/kg, *F-1)°4 18.4 cmol/kg;
AT S AT 424 ~39.43 g/kg, FHIH 14.94 g/kg;
SREGENT 027 ~2.33 ghkg, FHEH 1.03 g/kg; 4
B ST 024 ~2.84 g/kg, N 0.87 g/kg; AR
S AT 2.08 ~ 55.03 mg/kg, “FHIN 11.05 mg/ke;
SRS RAT 7.67 ~28.96 g/kg, “FHM 19.51 g/kg; i
BN BT 23.7 ~ 141.3 mg/kg, P8 31.25 mg/kg;
TR B WL B S RSN T 5.96 ~
718, 7.84~126.5, 0.54~9.35, 0.72 ~20.86. 0.03 ~
1.53 mg/kg, “F¥43 50 118, 35.23, 2.04, 2.65,
0.18 mg/kg, IR L AL AR RL FUR R R 32, 3%
SRl 540 g/kg F1 330 g/kg. N5 SF R BGE ,pH.
CEC. HHLI . A2 . %8 . 2. 28 . A3k,
AR . BURLZH R A 7E S (5 R B T 10% ~
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100%), HAER . A RCEEFA RN N SR E AR S (P R &R B =100%).
Fz2 TEREAERNFKITE
Table 2  Statistical values of soil fertility indexes
Eizgan R AH e/ ME FHIME LREIVE 4 e 2% bt 22 8 5 R H(%)

pH 8.06 4.52 5.93 5.74 3.54 0.92 15.5
CEC(cmol/kg) 44.27 7.12 18.4 17.13 37.15 7.08 38.5

HHLF (g/kg) 39.43 424 14.94 13.67 35.19 6.34 425

2% (g/kg) 2.33 0.27 1.03 0.98 2.06 0.46 44.6

2T (g/kg) 2.84 0.24 0.87 0.70 2.60 0.53 60.8

A B (mg/kg) 55.03 2.08 11.05 7.76 52.95 9.08 82.2

48 (mg/kg) 28.96 7.67 19.51 19.15 21.29 3.66 18.8

K AR (mg/kg) 141.3 23.70 31.25 22.64 117.60 31.25 100.2

H 8 (mg/kg) 718 5.96 118 89.64 712 131.90 111.8

3k (mg/kg) 126.50 7.84 35.23 29.88 118.70 23.94 68.0

A 38 (g/kg) 9.35 0.54 2.04 1.81 8.80 1.17 57.2
ARUE(g/kg) 20.86 0.72 2.65 1.89 20.15 2.86 108.0

A3 (2/kg) 1.53 0.03 0.18 0.12 1.50 0.19 103.9

ki (g/kg) 885 127 540 570 757 191 35.0
Hrhi(g/kg) 675 85 330 300 590 133 40.0

S 2 4 [ 5 R M A ) 1Y) R )
PRIE(ER 3), TFITIX 85% Mkt S A ML & Ak T
LELUT KT 13% FES SR & b T >
K-, 18% ATFARBRZ K-, 21% b F—feit=oK
L 35% F113% il TridERIRFEE K 66%
FE S MRS AT S R UL PR, P il s

KT 24%; 93% AR IR E b T rh AF K DL
FIKF; 64% B IEAT SO B R AL T AR KF- LA
s BTAT R A O B A T A S A KT
T, i 62% ML TRERZ K iR TTEA
M. HEEER, AYCEH .. Fa bk
-, A AR R A

x3 ITBEFHORITE

Table 3 Classification standards for soil nutrients

Fror HHLB EA e 2H CRmE AR ARGE O ARER AR AR

K (g/kg) (g/kg) (g/kg)  (g/kg) (mg/kg)  (mgkg)  (mgkg) (mgkg) (mgkg) (mgkg)  (mgke)
I ES >40 >2 >1 >25 >40 >200 >20 >30 >1.8 >3.0 >2.0
MREE  30~40 1.5~2 08~1 20~25 20~40 150~200 10~20 15~30 10~1.8 1.0~3.0 1.0~2.0

A 20~30 1~15 06~08 15~20 10~20 100~150 45~10 50~15 02~10 05~10 05~1.0

= 10~20 075~1 04~06 10~15 5~10 50~100 25~45 10~50 01~02 03~05 02~05
REL=Z  6~10 05~075 02~04 5~10 3~5 30 ~50 <25 <1.0 <0.1 <0.3 <0.2
Mefih = <6 <0.5 0.2 <5 <3 <30

22 EREZEBINAEEESE

g Ji7 I RN A R R 5 A A AR AR Y L B A
bro ST X SRAESERTR ik 2.00% ~ 4.50%(F%
4), A ERGIPRE(=1.5%)", Hrh LU
B R, RS EERAR, 20k 3.22%F
2.67%; KBREAF & EEHY 0.025% ~ 0.090%, Hr
LA 45.8% P4 2 HLARIE(=0.05%),
2.3 TEEESBAIEIRERIE

X SR A PR B AR T AR bR T A G

o3MT, AREIHC R BOEMEGR 5). MRS R OC
FEE, SEIRAN IFLE, IFIF 0.20~0.75, F
¥k 0.45  HRAE BB 5T X A AR F7 K5 43
N, B P R RS AMERGE 6 H
Hr, IFL WA K DL ARE T 89%. KA A T4 FR T
BRI (E S 3R 0 26 R AR TR TR (B 2)nT LB
L2 B 5 XA bR L o 458 b 1) 538 J 2 L i v
DJF T, REHERIRS LY, M, BRI
HRT, SRR ALY, K 2 nTRIEH, tE
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AL ZAT ST X AL Ty i R R, -
B0 L TER AR T SIG FHE(0.5 mg/kg). 4 W1 15 WUE SRR A & 23008, ik m 4T
e e S SRR (A 0.6 L, BABIFER U7, WRENZHIBHRENMIZ .

k4 ERUPERBRNAREFRE4HE

Table 4  Statistics of contents of chlorogenic acid and luteolin in Chinese honeysuckle

BURZS ; HABSEIRAE 0.3 ~ 0.6 FEE N, 4b T EPIRES

o LRIFR(%) ARPBEFEAT (%)
A HRAE He/ME 5 RE FHIME wRAA H/ME ERRH
WA 2.89+£0.38b 3.70 2.00 12.90 0.049+0.013 a 0.090 0.025 27.40
B 2.67+043b 3.70 2.00 16.00 0.050 £ 0.009 a 0.068 0.037 18.00
Kl 3.22+0.60a 4.50 2.20 18.70 0.054+0.012a 0.078 0.034 22.40

T RPFEGIA /NG TR A 77 H ] 22 57 .25 (P<0.05)
%5 SRWEGKKS. SEALIE AR X R
Table 5 Correlation coefficients between growth and quality parameters of Chinese honeysuckle and soil fertility indexes
b EIE BB SRR KRR pH CEC AMNUBT AR HUHE A2k A0 AR AR AR0N 2R 2 28 Bk b
IR 1
BA# 06147 1

LRI 0.180 0.187 1

KREEFAF —0.074 —0.097 0.070 1
pH  —0.010 0.014 —0.100 —0.081 1
CEC  0.012 0.015 —0.107 0.014 0549" 1
0.115 0.095 —0.023 -0.252" 0.467" 0.538" 1
FRWE —0.124 -0.158 —0.225 —0.047 —0.015 0.041 0.127 1
A 0.028 0.016 —0.093 —0.249° 0.579 0468 0.625™ 0245" 1
Rk —0.014 0257° 0.024
FREE  0.128 —0.005 —0.056

HEH —0.028 0.011 —0.089 —0.072

—0.102 —0.371" -0.315" -0.279™ —0.015 —0.218" 1
0.002 -0.308™ —0.074 —-0.236" 0.262" -0.068 0.245" 1

—0.178 —0.071 —0.080 0.522™ 0.052 0.175 0382 1
0.042 0.054 —0.235"
FHRW —0.062 -0.106 0.022

2% 0.097 0.010

-0.071 -0.078 -0.084 0.187 0.593" 0.269™ 0.072 0.126 0.572" 1

~0.059 0.132  0.105 0.290” 0.066 0.292" —0.087 —0.169 0.065 0.150 1

0.087 —0.423" 0216" 0.286™ 0.660” 0.17 0462 —0.093 —0.005 0.080 0.290" 0.232* 1

2 0.095 —0.065 0.237° —0.040 —0.135 —0.254" —0.086 0.067 —0.169 —0.002 —0.054 0.134 0.052 -0.050 0.041 1

A8 -0.008 0.031 -0.049 -0.050 0.050 -0.018 0.064 0.004 0.035 -0.013 -0.073 -0.109 0.022 -0.092 0.063 0.038 1

KL 0.020 -0.062 —0.228 0.015  0.012 -0.080 0.039 0.157 -0.040 —0.086 0.053 0.164 0.102 -0.008 0.103 —0.155 0.051 1

MHBL —0.024 0.042 0.239" 0015 -0.037 0.052 -0.094 —0.176 —0.002 0.130 —0.023 —0.153 —0.109 —0.019 —0.113 0.167 0.005 —0.972" 1

e *. R RIRTE P<0.05, P<0.01 KV WEHE, TR,

* 6 TIEFEERAEHIR
Table 6 Grades of soil IFI

TR UIASE; AREH &S IF1 SR %
RPETADE, AR R & ETE = 0.05% (25 B E)

%;FE 23;7 0';;;)'7 0';;"5 0';;"3 5;1 1 B 1 S 3 7K S R L 3 (Y, 2]
IK S N 5 . e e o

U - e MR i R TR R B i AL
FE S (%) 4 24 61 11 0

25 FMERERFHIEESETF

24 &REBIE. RKEEEQIES5TERESIES 2RISR MR R Ry 3 i 5 BV O —

IESER

B TFL 5 GAREE R . B R, SRIBTRFIA R
RS RBOCMTGR 7), 4R, SRR
5 IFLAA7E 35 AR PR IEAR G, B TFT 3400, Jeis
ARG N, —EFR I L RENS I SR A Yt

MItE . TTFAI S RBUE , IR . RS
GERIEIR SR R W ARG, R S A
M BTG, HIEAHLR ., 2 SRS KR
R A SO OC B IR R R R AR T
SEN AR R, S T HkE PR RSN T, U
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Fig. 2 Radar chart of membership function values of soil fertility
indexes

*7 TEIFISEEREEK. REIEREXRE
Table 7 Correlation coefficients between soil IFI with honeysuckle
growth and quality indexes

ek W GE 34 LRI R
IFI 0.291° 0.086 -0.017

AR EAT
-0.276"

pH(X1). CEC(X,). AHLECG) . ARU(X,) . A
(Xs). AKX ARERXG) . AR (Xs) . AREE
Xo). AR (X10). ERAX ). (X)) 2 Xns).
PRL(X1a) « BXRL(X0s) R HAS &, SR AL 4R R IR &
(V)R FRRLH & & () MR AS &, B E 5 [l H 5
B X B RS SR M /N R T, o il ST T A R AR SR i
R o MR R S HIE R SR RIE R
Y,=2.870+0.279 X5, ¥,=0.063 - 0.011 X;;. MIlH
HREALUEL, gliREREFES el SERE
IEAHXCR, KBRS MRS 2
KKZR

3 ihie

XHE AL X TR A TP, A BT T
fifp 1 LA PR B BRI AR, 4R 5T G SRAE PR A4 FR A
PEAE I3 PR AR 5 0 < SR AR i o ) L SRR I 1, A
T Ay 24 3 5 B A 845 BRI AR R 2048 B A % S Ay ]
FESR SR AR SO P2, LR e R
e A SE PR, AT RESZ AL FIBEE 7 sCRY R R
BAEAR GBI TS R b AT R e G e g i
S W B — g AL T ERC T R TT ik R &S
RFALH 0 ~ 1 ZARUE, (EBEET 1, ARLIIE
AE s o AR5 BT i A DX L 2R S HE 1 3R ECh

0.20 ~0.75, 314 0.45, TIEAR Sy R i T rp 45K
o MR 15 TR S FEAR A SRR IR, TS X
WA R R, TR SRR E
&, AU AESE S RO B DA H ] A
AR, AP A B . ZHL, SR AL A
PRI Rl i 25 ORI SRR AT, K
VR AER. S, i REFP 28 2 LU P AR AR R R & F8 4
Fo5 A BIRE AT F BENE L o, AR A R

WFFEIX - Sk i SR Ja i e ey, DA TR BRAH DG R
WA, Bk & SRR SR 2 IEMHCCR, Uik
L B v R HE AT R T B R R R 1, £ T
SARAE IR X 55K EE RPN AR /N SO i Y
S5 TARARL o -39 25 5 2 PR - R i
T, PR X A 2 R i B, RS TR
F IR, A RIS, N 4R A
e N R, IrDAERFEE K AR EE, T DA i P
it AR - AL . AR B iR AR, H LSk
JE R R R B eV b e e 1, A 5% L3384
BUT & i 5 U . A0 . SRR TR IR B R 5 i
AR, I S B 5 0 R R A 32
BN CR, ARG REN, HEEIR
G T EARLE S TR bR 2T, (A 3 e pE iR
3 5% G AR St S T S50 R B KONV AR A - 45
JIE 73 5SS MR A RH DG OC R BEAS AR 2, it A A R A A=
Y I, ik, R A HEAE A BEHE = A AR ALY
mn SR =0 AP e RV RER , 5 2 AR Y
GBI, AL AN Y R B R AR T
W o AT T AT SRAE ST A AT AR [ S X, kA T
DHRRUEE) | B RE R, A AR A5 2 5 5 i PR ol ol 1) 22
5o EME AR A —PARRBETT S EATTEEK
bR, HATHIREE 2 N RAEANTE =1 S
T A I T T 2R SRR BT LAYE A
BRACHY GAP Az 45 B [N 7 5e 2% JEGk Jy T 1 [
LR o A B A6 B 7 e R

4 £t

ARG 8 3 AR A S T IR AR A
PR X LU AR A8 I U T O B BLRN 2% B - AR 8 A 5
SRR K B2 A ) 6 2R L F9E X R
RS R, RANUR . SR AR R
WoRERZ s I ARk AR R R
R TR S, HAbisbRE T rh AR Sk e
A RE SHEE IFL AT 0.20 ~ 0.75, FH5K 0.45, A
AR o B A - 4= HERE S HEAREAR A AP 4+ R T 424R
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