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Study on Biological Characteristics of Different Varieties of Lonicera
Jjaponica Thunb. Introduced and Cultivated in Jiangsu

YU Xu, LIANG Chengyuan,QI Xiwu,LIU Yan,LI Weilin
(Institute of Botany,Jiangsu Province and Chinese Academy of Sciences,Nanjing,Jiangsu 210014)

Abstract: To provide scientific basis for screening proper varieties of Lonicera japonica Thunb. cultivated in Jiangsu,

morphology and bloom characteristics of plant were studied. The results showed that the main morphology characters of

branches, leaves, flowers and bracts had significant variation among different cultivars. Three L. japonica varieties

cultivated in Jiangsu which had better growth vigor and ecological adaptability were suitable for planting in Jiangsu.
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Table 1 Comparison of different geographical regions basic physical and chemical properties of soil
FAER AR A AL 25 £ AHLB 2 pH A
Sampling Auvailable nitrogen Available phosphorus Auvailable potassium Total nitrogen  Total phosphorus  Organic matter Total salt pH
plot /(mg « kg™1) /(mg « kg™1) /(mg « kg™1) /(g kg™ /(g+ kg™ /(g kg™ /(g+kg™D) value
TR 0.1lc 76.97a 260. 02b 0.81a 1. 29 22.16a 0.94a 8. 16¢
Hr e e 0. 08d 44. 33b 219.97¢ 0. 49b 0. 94c 14. 67b 0. 82b 8. 12¢
AL AL 0.19a 40. 13¢ 127. 29a 0. 30e 0. 65¢ 11. 14c 0. 46d 8. 66b
B & B 0. 04f 24. 30d 193. 37e 0. 26g 0. 45¢ 11. 15¢ 0. 51c 8. 83a
[&].L 0.17b 74.77a 299. 96a 0. 46¢ 1. 29a 9.57e 0. 32e 7.63d
HR 0. 05e 11. 31e 199. 97d 0. 41d 0. 72d 14. 99b 0. 35e 8. 65b
[ Ji 0.03g — 139. 98f 0. 274 0. 98b 10. 31d 0. 89a 8. 82a

B ARRNEFRFRLE 0.05 KF LFEBERER . TH,

Note: Different lowercase letters mean significant differences at P<C0. 05. The same below.
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BT AR AN Rl T AT 2R S N R AR
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KB NER A% T 25. 09 mg/100g, F JEHIAT A 2EH]
¥ PREAERRM, HA 13. 59 mg/100g, U R 2 Bt
9 54. 1%, HTTEIMITENE PREBMTHEII
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Fig. 1 Comparison of carotenoid content of
Chinese wolfberry fruit in different regions
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Fig. 2 Comparison of flavonoids content of

Chinese wolfberry fruit in different regions
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Fig. 3 Comparison of betaine content of

Chinese wolfberry fruit in different regions
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Table 2 Main secondary metabolites content in Chinese wolfberry fruit correlation with soil fertility status table
£ HBR BB AT 2R s HHLR s pH fi
Index Available nitrogen Available phosphorus ~ Available potassium Total nitrogen Total phosphorus Organic matter Total salt pH value
A% M FE Carotenoid 0.01 0. 26 0. 30 0.02 —0.35 0. 06 —0. 34 0.03
#{T Flavonoids —0.17 0.18 0.55* 0.23 —0.07 0.23 —0.47 —0.11
FHSEMR Betaine —0.19 0.31 0. 26 0.72% * 0. 38 0.80* * 0.72% * —0.27
# 4 & C Vitamin C —0.33 0.04 0.09 0.01 0. 29 —0.08 0. 67 * * —0.01

W FRBEMK, * * R BEMR. TH.

Note: * mans significant relation, * * means highly significant relation. The same below.

*3 MIERXPETEXERGYESES TEENRAHE RS H
Table 3 The main secondary metabolites content in Chinese wolfberry fruit curve correlation with soil fertility status table
e BB B -
Index Eequation

A G HB Y MZE Available nitrogen and carotenoid y=—459. 0822 +123. 89x+10. 85 0.724 5
SR A5 # i Available nitrogen and flavonoids y=—0.062 622 +0. 819 1x—2.479 0.781 3
FERA S T Available nitrogen and betaine y=4.052 422 —5.294 2z+1.710 9 0.843 8
FEA G4 ZE C Available nitrogen and vitamin C y=—7E—0. 522 +0.010 3z—0. 223 3 0.765 6
TR 52 D% Available phosphorus and carotenoid y=—1.294 122 +53. 7152+492. 47 0. 650 2
S 5 ER Available phosphorus and flavonoids y=—19. 10922 +255. 232— 789. 55 0.640 1
FERBE 5 FHSEM Available phosphorus and betaine y=2 694. 722 —8 430x+1 076. 8 0. 690 4
FERBE 5 44 E C Available phosphorus and vitamin C y=—0.034 722 +5. 043 4x—104. 82 0. 889 4
TR 5P D% Available potassium and carotenoid y=—2.783 222 +116. 06— 935. 8 0.751 7
TR 4P 5 # i Available potassium and flavonoids y=0.012 5x+3. 964 7 0.550 0
FERSP 5 FHSEM Available potassium and betaine y=4 510. 322 —5 895. 1z+2 031. 3 0.759 7
TR 5 44 % CAvailable potassium and vitamin C y=—0.064 122 +1. 262 62—36.7 0.967 3
2R 5HAH M E Total nitrogen and carotenoid y=—0. 000 622 +0. 042 8x—0. 215 0.560 5
2R 5 Total nitrogen and flavonoid y=0.017 122 —0. 158 3z+0. 624 4 0.719 4
L E 53 Total nitrogen and betaine y=—0.042 1z+0.744 3 0.720 0
2R 544 FK C Total nitrogen and vitamin C y=-—0.000 122 +0. 018 4z+0.049 9 0.617 6
2% 5FH3E R, Total phosphorus and betaine y=10. 86122 —15. 529z+86. 063 6 0.820 1
2B 54k 4% C Total phosphorus and vitamin C y=—0. 000 222 +0. 035 6x—0. 099 6 0. 664 4
# BB 5 #Ei Organic matter and flavonoid ¥y=1.690 822 —20. 713z+72. 043 0.830 2

£ WL 5 EHSEM Organic matter and betaine »y=0.025 1z+0. 239 4 0. 800
BHHLERS4E4 % C Organic matter and vitamin C y=0.003 722 —0. 784 5x+52. 577 0.771 6

L 53FAE N & Total salt and carotenoid »y=0.01522 —0. 583z+6. 025 7 0.943 1
£Eh 5% Total salt and flavonoid y=0.172 422 —2. 315 12+8. 087 4 0.575 9
£ Eh 5308 Total salt and betaine y=0. 380 2z1+0. 342 7 0.720 0
£t 544 % C Total salt and vitamin C y=83. 578x+34. 314 0.670 0
pHE 5% % M & pH value and carotenoid y=0.014 122 —0. 627z+14. 935 0.530 6
pH {5 # il pH value and flavonoid y=0.393 822 —5. 227 2x+24. 95 0.522 2
pH {8 5 #H3€0 pH value and betaine y=—235. 604z2 +46. 57x—6.019 7 0.892 2
pH {544 % C pH value and vitamin C »y=0.000 222 —0.019z+0. 780 7 0.8318

2.3 N[F) sk - AT g Xof A AT SR 52 = W A AR
)=

2.3.1 AFHBMRRLHEZHERENZSR MES
AL, AR T EARC 20 & B2 A7 B &M=
S RUNFTFTE PTHENMCATZHESERS,
RENT 10.64%.10. 33% 4R )11 7 46 & B 25 B I M AT SR
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Fig. 5 Comparison of polysaccharide content of

Chinese wolfberry in different regions
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Table 4 The correlation coefficient of Chinese wolfberry fruit in the main primary metablic substances and soil fertility factors
Ei 7 TRLA TEABE 25 s AYLUR S pH {i
Index Auvailable nitrogen Available phosphorus  Available potassium Total nitrogen  Total phosphoru  Organic matter Total salt pH value
284 Polysaccharide 0.07 0.04 0.07 0.09 0.09 —0.16 0.21
FEM Total sugar 0.62% 0.36 —0.12 —0.12 —0.32 —0.89% —0.27
x5 TEFSSERBEMSENHEHEXE
Table 5 The curve of the soil nutrient and total sugar and polysaccharide correlation tables
e BB o
Index Equation
FEE S Z W Available nitrogen and polysaccharide y=—246. 74z? +56. 83x+7. 038 6 0.599 9
A S BHE Available nitrogen and total sugar y=52.077x+58. 785 0. 620 0
SR 5 Z 8 Available phosphorus and polysaccharide y=10. 51722 —222. 51z+1 209. 9 0. 807 5
B 5 BMF Available phosphorus and total sugar y=0. 247 722 —28. 9912874. 32 0.541 3
HERLH0 5 28 Available potassium and Polysaccharide y=23. 72722 —504. 55x+2 812 0.636 9
FER4P 5 EBE Available potassium and total sugar y=0. 61122 —69. 832z+2 149. 3 0.839 3
2R 5 %8 Total nitrogen and polysaccharide y=0. 197 8x2 —3. 954 7x+19. 999 0.723 5
£R5 BB Total nitrogen and total sugar y=0. 004 822 —0. 564 5z+16. 745 0.917 4
2% 5 28 Total phosphoru and polysaccharide y=0.039 722 —1.017 22+7.082 6 0.571 6
2% 5 ¥ Total phosphoru and total sugar »y=0.003 822 —0. 456z+14. 17 0.650 7
A WL 5 £ 8% Organic matter and polysaccharide y=5.469 722 —107. 86x+540. 59 0.668 1
A HLIR 5 S Organic matter and total sugar y=—0.045 622 +5. 849 4x—173. 49 0.667 7
4>3h 5 28 Total salt and polysaccharide y=—0.595 222 +11. 5582 —55. 225 0.573 3
423h 5 BB Total salt and total sugar y=—23.037z+77. 888 —0. 890 0
pH {5 4 8% pH value and and total sugar y=—0.003 922 +0. 433 3z—3.259 9 0.899 1

2.4 MRS WY S50 A A LU AE S AT

LOYiEES 63

REXE K W, AT T ZH RO ) D #H S BN 2
i, EC A EHSEBRUR T U AR AR i 2 0 R T AR AR

Yy, i3 B B B P B, T R M AT 5 A 7 A
FERIZEFN 2.3, Rt 38 2 A AT 0 W AR AR5 F0 4
A AR 4 AR HEA TR BT D 77 B M AT 14 18 4
BT AR R BB AR R .
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SIEHBA AR LA FE 25 B R B S o e » A S AT 3257 IX
WP T T RO R IR, SRS 4EER CRLL
ELEAR B foc s » [ JR A o e fif. BWES2RUIE bR
F4 LU AEL A T S ) DRy doe v » Bl 20 P B e . W 5 BT )
P AAAC FC o ey BRAR O D A . W5 TH S
4 FUAE AR B A B s o T 77 DX R 37 3 22 R 7 T e

B R, BB S4EAE R CIILEERK IR &
2 2. 062, & R H) AR, AU 0. 446, ZF KWK
T B A LA A R B A, (B R A SR R AR
WA FBEA M Z— Mt ie AR R &S KT
BRI , AR 4R 1Z 56 25 R b 7 7 LR 7
MAC 220 5 A S0 S EbE 5 RS O Y LR, T &
BARR A AF . LR DL, M AT S TR A AT IR AN 2 e B —
FIRAC A U 2 BE S S Bl 2 1), T2 F 4% P A 3R
BT HIZEA MR P RE 1Y, BT LA 85084 1 LU ABLAE R
BT IE M G D B 48 A, a0 208 5 SR B LB
CHERR EL) » DA AR 7245 S T8 = X, R L 341K

6 MIERFRXERGYESESNERGBMEEE
Table 6 Secondary metabolites content in Chinese wolfberry and primary metabolite content ratio table
#815 Index PR g [Z RGN 2 [ > Vi3 [ B
LB/ W% N & Polysaccharide/ carotenoid 0. 054 0. 064 0. 048 0. 037 0. 047 0. 050 0. 067
Z M/ # Wi Polysaccharide/ flavonoid 1. 478 1. 975 1. 656 1. 157 1. 231 1. 094 1. 871
£/ FHIERR Polysaccharide/ betaine 14. 094 13. 293 17.519 19. 472 19. 904 16. 004 17. 402
LB/ 44 C Polysaccharide/ vitamin C 0.108 — 0.161 0. 088 0.104 0.272 0.075
/28 P # Total sugar/ carotenoid 0. 311 0. 348 0. 394 0. 266 0. 386 0. 379 0. 400
B/ % Total sugar/ flavonoid 8.438 10. 720 13.598 8. 312 10. 054 8. 284 11.136
B/ FHSRAR Total sugar/ betaine 80. 478 72.153 143. 879 139. 935 162. 611 121. 227 103. 600
o/ Y % C Total sugar/ vitamin C 0. 620 — 1. 321 0. 636 0. 848 2.062 0. 446

2.4.2 MRCHWRAENREY SESWEREY S EILE
H5HEIENMRR xR R A 5 £
AR HUAE 5 AL 0 I 7 B AR SRR A (GR D AT
et SHATH ZHE/ T N R S/ E RS
BRSNS 20/ THSEm 20/ 42 R LB/ il

SR s/ gEE R CRIZ2BE MR, 2B AIES
MIAT ) 2208/ T BB/ T S ms ) 2 2 3 ke . #
FC S/ R o A ] £ A 2 TR S T SRR )
ERBEIEMRK,

=7 MRRPRERSGYEESMERBYEEES TEIBAMEXYE
Table 7 Secondary metabolites content in Chinese wolfberry and primary metabolite content ratio and the correlation of soil fertility
Ei:2y AR AR PR g B AR &
Index Available nitrogen  Available phosphorus ~ Available potassium ~ Total nitrogen  Total phosphoru  Organic matter — Total salt
ZM/ W N E Polysaccharide/ carotenoid —0.26 —0.18 —0.16 0.18 0. 44 0.17 0.71*
2254/ ¥R Polysaccharide/ flavonoid —0.01 —0.09 —0.38 —0.01 0.18 0.01 0.71*
£ B/ T Polysaccharide/ betaine 0.19 —0.11 —0.03 —0.61* —0.24 —0.77* —0.63*%
24/ 4% C Polysaccharide/ vitamin C 0. 00 —0.24 —0.11 0.02 —0.29 0.19 —0.52*
BB/ # N & Total sugar/ carotenoid 0. 33 —0.19 —0.25 —0.24 0. 25 —0.38 —0.19
M/ # A Total sugar/flavonoid 0. 55* —0.06 —0.55*% —0. 39 —0. 08 —0.46 0. 00
BB/ FHSERR Total sugar/betaine 0.44 0.02 0.01 —0.52% —0. 26 —0.69* —0.86*
BB/ 4k 4 F C Total sugar/vitamin C 0.11 —0.22 —0.13 —0.09 —0.34 0. 05 —0.64*
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U T TR H MR MIAT T SRR 2 W S B R, TR
Bl LLERAR . AR TR, 28 2 5K E PEH
FAR RN, 5% pH B A PLR 2R B808E H
M HYASEEMRERLHENE P REETLRE
M, BAHR SRR A B W IEA S, 1R
LB VAR R & EXHAC i 3R & 8 T W A e
pH {H K A3 H At i 2 & B4 B & UM et A
RS L EAVE . 2R 2N T EENR B EIEME
Kbk, 5 TR E B HAH A RERABEMR
P, 5 14 pH . BUSCA & B AR B2, 3L
WETEE S EA PEAHME, MiA4EER C 51
B 7 A B L 2 0 2 AL AL & pH B AH
HARE 5+ELEEREEMERX, ZHERSSL
AR AL B A ] 2 52 TE AR M, T B &
B 52N B P E R, XIS SR AR AR
—8, TR IATRA, TR LIEARE R
TP AR g, T S & B AR, RIER R A
BXPHIAT SR S EHE A B A 0 5 05 & PR PR R A R
A—EZR WA T H— L HTHR.
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Study on the Contents of Secondary Metabolites and Primary
Metabolites in Different Regions of Chinese Wolfberry

LIU Xiaoxia' ,LIU Jili# ,WU Na' , XIANG Zongjie' , LIU Genhong' ,KANG Jianhong'
(1. College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021; 2, Research and Development for Application of New Technology »
Ningxia University, Yinchuan, Ningxia 750021)

Abstract:In order to prove the relationship between main primary metabolites and secondary metabolites of Chinese
wolfberry in different production areas of Ningxia,seven places were selected,and the effect of production areas on soil
fertility, betaine, carotenoid, flavonoids, vitamin C, polysaccharide, total sugar content were studied. The results showed
that the soil nutrient had significant differences with different production areas of Chinese wolfberry,Zhongning Ning”’an
and Tiantan had the best soil fertility. Production areas had significant influence on main secondary metabolites betaine,
carotenoid, flavonoids, vitamin C,and primary metabolites polysaccharide, total sugar content in Chinese wolfberry fruit.
Chinese wolfberry fruit produced in Zhongning Ning’an and Tiantan had the highest betaine and polysaccharide content
and lower sugar alkali. Correlation analysis showed that soil total phosphorus, total salt had negative correlation with
carotenoid ; available potassium,flavonoids and betaine had a significant positive correlation;betaine had significant positive
correlation with soil organic matter, total nitrogen, total salt content; accumulation of polysaccharide had significant
positive correlation with soil organic matter, total nitrogen, total salt content, available K; total sugar content had
significant negative correlation with soil salt. Zhongning as genuine producing areas had high soil fertility, the Chinese
wolfberry in Zhongning had higher polysaccharide and betaine content,but lower sugar alkali.

Keywords : Chinese wolfberry;different production areas;primary metabolites; secondary metabolites
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