He g gl K22 4R Journal of South China Agricultural University 2021, 42(3): 75-85 DOI: 10.7671/j.issn.1001-411X.202007030

VRN, RIESE, Bl 45, L3RIy Rl 48 IRVA A 7 SO0t B RROR SERE & B RE IR [J]. HER RL R 225744, 2021, 42(3): 75-85.
XIAN Lihua, WU Daoming, LONG Mandi, et al. Effects of soil nutrients, planting years and methods on oligosaccharide content of Morinda officinalis [J].
Journal of South China Agricultural University, 2021, 42(3): 75-85.

TiEFF . MEFRAMELT X
EsXEESENFMN

ST, R, BFu, YEL
(A R X% #FHRFEAKFER, &R 7 M 510642)

HHZE: [H 1 1047 L3R 45 MR AR PR FiE 75 X (BRI FEAEMTT) 45 3 N E B H T4 B8R R Morinda officinalis
mi TURZ O FE BRSO RE I, IR IE “PURFE 27 2 — [ BRI AR I S8 S . UNENET RE
il PR B B RROR TE M 7 DX £ 18 AN AEAK T AR A, SRR 2 SURARE R AR A ANAS [F) A A AR R R R A i,
FE 33550 A EROR A SR SRS & &, 0 i 13857 00 & B A AR AR IR S EROR SRS & B 1R R 20l R e
AROR ANAERR N A ) T AR A i 38 S B A TR SRR R ATHEAR T Rl Ty TC R ROR 10 it T 2 o [ R ] g
pH 5 EEREERE & B EMEENTHRILR (P<0.01), SERESELEE EHXKR (P<0.05); TIEARE. #ik
Bl SR S 1 SR =R TR & B 3K IER SRR &R (P<0.05). 3 4R MUK KR & BB 3 m T A K
FERAERR, 4 FAERRKN 1R BEERT 2 FAEER . AR AE ERR K 5T 4R T
. (4510 14 v 33 v i Rl 5 il 5 P 2 5 W) ASR i R SOR W 5T, 4 48 A IROR IR 2456 it B d £, AR Ak A )
TR i TR T

KRR ELHR R A RUR S B A SRR AR Rl L3RS
& 5r2S: S567.19 NERFRRRD: A NEHS: 1001-411X(2021)03-0075-11

Effects of soil nutrients, planting years and methods on
oligosaccharide content of Morinda officinalis

XIAN Lihua, WU Daoming, LONG Mandi, ZENG Shucai
(College of Forestry and Landscape Architecture, South China Agricultural
University, Guangzhou 510642, China)

Abstract: [Objective] To analyze the effects of three important factors of soil nutrients, planting years and
methods (understory and no understory) on oligosaccharide content which is one of the core index of Morinda
officinalis quality, provide the theoretical and data supports for cultivation of M. officinalis which is one of the

“Four Southern Herbs” in China. [ Method] This study selected eighteen no understory planting sites in the
genuine producing area of M. officinalis in Deqing County, Guangdong Province. Soil samples and M. officinalis
samples of different growth years were collected by random multi-point sampling method. The contents of soil

nutrients and oligosaccharides in M. officinalis flesh root were determined to analyze the relationships of soil
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nutrient contents, growth years and oligosaccharides content of M. officinalis. In addition, samples in understory

and no understory planting sites were collected to explore the quality differences of M. officinalis by principal

component analysis. [Result] The pH value was highly negatively correlated with sucrose content (P<0.01)

and positively correlated with oligosaccharide content (P<0.05). Total phosphorus, available phosphorus and

available potassium in soil were positively correlated with the contents of 1-kestose and nystose (P<0.05). The

sucrose content of 3-year-old M. officinalis was significantly higher than those of other growth years, and 1-

kestose content of 4-year-old M. officinalis was significantly higher than that of 2-year-old M. officinalis. The

understory M. officinalis showed better quality than that of no understory. [ Conclusion] Improving the

contents of available P and available K in soil can improve the quality of M. officinalis. The quality of 4-year-old

M. officinalis is the best in our study. Understory planting can improve the quality of M. officinalis.
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Table 1 Basic information of sample plot for no understory planting of Morinda officinalis in genuine producing areas

KA R et s A B AR
Sample plot number Longitude and latitude Village or town Growth year
1 111°58'3" E, 23°1825"N [Al 4} Hui Village 1
2 112°2'12" E, 23°20'49" N ZLA$4H Mocun Town 5
3 112°7'23" E, 23°20'51" N 4 A Nantian Village 4
4 112°220" E, 23°20'46" N ZLA4H Mocun Town 4
5 112°224" E, 23°20'47" N LA 4 Mocun Town 2
6 112°2'22" E, 23°2039"N SR Mocun Town 2
7 112°2'36" E, 23°20'44" N ZLA4H Mocun Town 5
8 112°5'49" E, 23°20'50" N FHEEAT Litchi Village 3
9 112°2'36" E, 23°20'53" N 2L 14 Mocun Town 5
10 112°2'39" E, 23°20'59" N ZLA4H Mocun Town 6
11 112°2'40" E, 23°21'0" N ZLA$4H Mocun Town 2
12 112°2'54" E, 23°212" N ZL 14 Mocun Town 3
13 112°3'5" E, 23°2123"N SR8 Mocun Town 3
14 111°55"21" E, 23°15'55" N 7 R 44 Gaoliang Town 5
15 111°55'45"E, 23°14'18" N #R4AT Tanlang Village 5
16 111°55'11"E, 23°13'36" N HHEART Zhongxiong Village 4
17 111°55'31" E, 23°13'42" N rh AT Zhongxiong Village 4
18 111°54'54" E, 23°15'0" N 4 Nianzhai Village 5
R2 MTHEEHRRRESERER
Table 2 Basic information of sample plot for understory planting of Morinda officinalis
KA R ééé%fﬁ *TEJZ’EE AR B A RAEIR
Sample plot Longitude Village . Growth
. Associated plant Transparency
number and latitude or town year
1 111°55'45"E, [ JEE A VN Cunninghamia lanceolata 57.59 2
23°17'37"N Jiangdi Village LS Pinus massoniana
2 111°54'8"E,  KH#ikS KIEKS Pinus taeda- 37.91 2
23°17'34"N Dalan Village 11’ 22 Dianella ensifolia
3 111°53'52"E, =R A Cinnamomum cassia- 25.34 3
23°1529"N Gaoliang Town H T Bambusa textilis
4 111°55'45"E,  #IRAYS PIEE C. cassia. 35.89 5
23°14'18"N Tanlang Village LEf P. massoniana-
1% ¥ Litsea cubeba
5 111°55'31"E,  #IRAT W C. cassia KIEFA P. taeda- 36.15 5
23°14'11"N Tanlang Village FLIREHk Ficus simplicissima
6 111°55'11"E,  "Pkess A C. lanceolata. 33.39 4
23°13'36"N Zhongxiong Village % & Blechnum orientale
7 111°55'10"E, sy WS Canarium album - 79.07 4
23°13'30"N Zhongxiong Village L3 Psilopeganum sinense-
TL¥8EHk F. simplicissima
8 111°54'54"E,  FM A Cinnamomum burmanni- 61.38 5
23°15'0"N Nianzhai Village WHE C. cassia~ 358X Litchi chinensis

5 Ek B. orientale
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Table 3 Soil pH and nutrient content in genuine producing areas of Morinda officinalis
BE R - wi(g'kg ") _ w/(mg-kg™)
Sample DRk am e Y e e ww
number Soil type Total N Total P Total K Organic Available N Available P Available K
matter
1 £14% Red soil 445 155 043 1460  26.95 153.60 5.80 123.55
2 £13% Red soil 425 191 062 1118 27.72 157.52 46.26 154.32
3 £13% Red soil 433 253 022 858 33.86 197.31 3.04 66.55
4 £13% Red soil 450 235 025 913  43.09 188.70 4.67 68.00
5 £13% Red soil 418 1.66 041 1247  40.50 169.55 27.29 99.43
6 413% Red soill 410 200 020 1289 3025 199.93 3.62 71.67
7 £13% Red soil 452 211 046 1821  26.82 168.97 12.47 89.65
8 £13% Red soil 451 206 026 1005 37.04 202.02 11.27 131.75
9 £13% Red soil 440 209 025 999 37.12 175.84 6.47 142.88
10 £13% Red soil 425 140 021 1732 3623 342.07 3.45 74.70
11 £13% Red soil 418 408 033 1116 7515 230.14 12.27 90.12
12 Hii¥# Yellowsoil  4.12 241 0.47 14.63  46.04 225.33 29.39 186.59
13 THE Yellow soil 425 2,07 032 1233 4631 192.76 24.72 140.38
14 £13% Red soil 408 1.06 027 678  37.05 162.21 14.09 90.78
15 £13% Red soil 456 088 049  9.65 23.64 78.15 17.85 123.57
16 £13% Red soil 466 270 066 7.7  33.68 118.69 38.14 146.22
17 £13% Red soil 469 131 076 675  32.77 118.48 41.00 151.24
18 £13% Red soil 468 147 047 499 2803 136.20 32.77 136.34
SF11H Mean 437 198 039 1099  36.79 178.75 18.59 115.99
H/IMA Minimum 408 088 020 499 23.64 78.15 3.04 66.55
B KAH Maximum 469 408 076 1821  75.15 342.07 46.26 186.59
¥Rl iR % Standard error 0.01 004 001 020 0.65 3.13 0.79 1.97
A5 53 Z281/% Coefficient of variation 471 3673 4221 3312 31.66 31.48 76.44 30.59

B BN 46.60~97.12 g-kg (K 4).
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Table 4 Total N, total P, total K and oligosaccharide contents of succulent root of Morindus officinalis in genuine

producing areas wi(g-kg™)
> Ll =] F_ 1 )
B REAB AW M ERSW R
number Total N Total P Total K Sucrose  1-Kestose  Nystose furanosaccharides

1 3.97 0.26 6.47 5435 24.62 52.62 80.44

2 9.22 0.60 11.61  57.72 29.51 43.25 57.77

3 7.32 0.33 9.16  50.73 12.58 27.93 46.60

4 430 0.31 636  50.04 16.65 48.37 74.99

5 3.97 023 11.82 5218 14.44 51.72 85.78

6 475 0.26 9.69 5743 21.47 49.55 75.85

7 5.93 038 1320 4625 10.64 29.77 47.46

8 4.09 0.22 828  59.65 21.73 51.75 81.96

9 5.96 0.56 10.80  57.72 19.69 42.22 67.56

10 7.90 034 1064 6543 28.93 3791 55.72

11 6.30 0.42 826  51.73 18.17 4233 69.34

12 12.30 0.68 13.19  76.16 34.97 43.91 58.06

13 9.84 071 1165 5642 21.83 46.15 72.50

14 2.81 0.22 6.47 4633 9.99 31.85 53.77

15 8.77 0.47 6.13  34.06 40.60 62.00 95.48

16 11.70 0.61 931  46.49 46.79 65.46 97.12

17 12.33 0.54 9.05 4533 59.30 69.41 95.10

18 11.99 0.12 6.58  34.09 42.18 58.77 87.70

T8 Mean 7.41 0.40 937 5234 26.34 47.50 72.40
B /MHA Minimum 2.81 0.12 6.13  34.06 9.99 27.93 46.60
B K Maximum 12.33 071 1320  76.16 59.30 69.41 97.12
FRifE1% 2% Standard error 0.18 0.01 0.13 0.56 0.76 0.65 0.92
AR5t ZH/% Coefficient of variation ~ 43.51  44.07 2536  19.27 51.83 24.64 22.75

*5 BEXRRSIEFTSENEXMEIR

Table 5 Correlation analysis between Morinda officinalis quality and soil nutrient contents

EGELAN o e i JREHE I-RER=HE e 17— SR g B i 07
Index Total N Total P Total K Sucrose 1-Kestose Nystose  1°- Fructofuranosaccharides

pH 0.373 —-0.027 -0.349 —0.595%* 0.578* 0.596** 0.570*

2% Total N 0.012 0.246 0.213 0.279 —0.246 —0.223 —0.193

TfRA Available N —0.192 —-0.079 0.345 0.712%* —0.384 —0.554* —0.570*

£ Total P 0.651**  0.424 0.105 —0.303 0.749** 0.609%* 0.455

TR Available P 0.700**  0.455 0.241 —0.156 0.650** 0.513* 0.366

£ Total K -0.228 0.111 0.593**  0.570* —-0.363 —0.431 —0.458

XA Available K 0.645**  0.610%*  0.254 0.178 0.614** 0.471* 0.324

A HLF Organic matter —0.079 0.179 0.086 0.313 —0.258 -0.193 -0.131

1) “*” fa “*x7 53] % 7i£0.05420.017K T 49 2 48 % (Pearson %)

1) “*” and “**” indicate significant correlations at 0.05 and 0.01 levels, respectively (Pearson method)
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In each figure, different lowercase letters on the columns indicate significant differences among different growth years (P<0.05, Duncan’s method)
E1 FREKFREFXRGMEFTESE

Fig. 1 Nutrient element contents in Morinda officinalis of different growth years
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In each figure, different lowercase letters on the columns indicate significant differences among different growth years (P<0.05, Duncan’s method)
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Fig.2 Oligosaccharide contents in Morinda officinalis of different growth years
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Planting method

Planting method

Planting method

F B, BT BT IR RN S SRR R R U5 30R 25 57 .3 (P<0.05, Duncan’s %)
In each figure, different lowercase letters on the columns indicate significant differences between different planting methods (P<0.05, Duncan’s method)
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Fig.3 Effects of different planting methods on nutrient element contents of 4-year-old Morinda officinalis
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In each figure, different lowercase letters on the columns indicate significant differences between different planting methods (P<0.05, Duncan’s method)
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Fig. 4 Effects of different planting methods on oligosaccharide content of 4-year-old Morinda officinalis
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Table 6 Initial characteristic values and cumulative contribution rates of principal components of Morinda officinalis

quality index
YIGHHFE/E Initial eigenvalue PRI a7 7 7 F1 Squared sum of extracted load
g FHIEE TR/ % Rt TTIRE /Y% LSRRI TR /% ZAH TR E/%
Variable Eigen Contribution Cumulative Eigen Contribution Cumulative
value rate contribution rate value rate contribution rate
X, 3.264 46.632 46.632 3.264 46.632 46.632
X, 2.740 39.144 85.776 2.740 39.144 85.776
X 0.776 11.079 96.855
X, 0.166 2.370 99.225
X 0.043 0.609 99.834
X 0.011 0.159 99.993
X; 0.000 0.007 100.000

DX R Xo: 25 Xs: 2805 Xy B X 1-ROR =88 Xg: & 048 X 17 Rook v bE SR af A7 43
1)X;: Total N; X,: Total P; X5: Total K; X,: Sucrose; X5: 1-Kestose; X5: Nystose; X5: 1"~ Fructofuranosaccharides
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Table 7 Load values of the first two principal components of Morinda officinalis quality index

#H i Loading value

T FEAR
Evaljl:ltlijnindex %#Iﬁzﬁj\ %:Iﬁiﬁj\
The first principal component The second principal component
4% Total N 0.41 -0.15
421 Total P 0.52 0.17
4§ Total K -0.42 -0.11
JEBE Sucrose 0.36 0.45
1R =HE 1-Kestose 0.10 0.59
i &b Nystose —0.28 0.51
1P SRR L i 74 17~ Fructofuranosaccharides —0.42 0.36
F=0.41X,+0.52X,-0.42X5+0.36X,+0.10.X5 — F=0.15X,+0.36X,—0.28X5+0.40X,+0.32 X+
0.28X,—0.42X7, 0.08X5—0.06.X;.
Fy=—0.15X,+0.17X,—0.11X;+0.45X,+0.59.X5+ TR SRR Fhoi 77 20 R B R 5 Y
0.51X;+0.36X7. LREVEIr (G 8), 13 BIAN [FFhAE 77 2T LR i B
PABREAS 22l 70 X B R AEAEL 0 7 Z2SE BTk 4SRRI SBI0Ur: 7 5 B AR A R R>6 54
RESLER TR Y. HUPK T A L EOR>6 S REBARMR S A >TSS

*8 4 FHEERKRMEIETRE 2 M ERSENEHE

Table 8 Scores and rankings of the first two principal components in the quality index of 4-year-old Morinda officinalis

RFE RS e 7 5 HERIT BRIy Zama
Sample Planting The first principal component The second principal component  Synthesis
plot number method 343 Score HE4 Rank 34> Score HE4 Rank score ank
6 JE#K No understory -1.58 4 1.09 2 -0.36 3
#F Understory —-0.33 2 1.43 1 0.48 2
7 JE#L T No understory —0.87 3 —-2.58 4 -1.65 4

#F Understory 2.78 1 0.07 3 1.54 1
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