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SR, Y R R A (P LZ) ) 358 3800 50 TR AL 2 23 G T L AR R 3 (PWZ) 1Y) 24% ~ 28% 711 38% ~
43%, ZFWEEP<0.01). PWZ Fiid 3 FRIEERKZE. AR BRESTHERYEERT PLZ #1(P<0.01); {HEEE FRIGH
B HIEK, PLZ [ B R P B AR R IZ B T PWZ 1, PLZ 1) 6 a A= ERRROR SR P2 /2 PWZ 1) 1.16~1.17 fi5: PR 24
BEEERRIE T = SRR E ST PWZ [f1I(P<0.01), A USR5 s 5 B AR [H ) K 2 E T (P<0.01), AT, ©
HRORAE PLZ BT A BRI R, A2 AFE B R 2 AR S R iRk . RIS, i B I PR B AP e Bt 1 ' R
I AR, DA R R R R A U T R
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Effect of Planting Pattern on the Growth of Morinda officinalis

LI Mei-ying*, SHAO Ling*", LIN Pei-hua?, LI Yi-min'®, GUO Zhen-zhao'?, ZHU Yu-kang*?
(1a. College of Life Science; 1b. School of Food Pharmaceutical Engineering, Zhaoging University, Zhaoging 526061, Guangdong, China; 2. Deqing County

Agricultural Technology Promotion Center, Zhaoging 526600, Guangdong, China)

Abstract: In order to understand the planting patterns on the growth of Morinda officinalis, its growth status was
studied under two planting patterns in Gaoliang Town, Zhaoging City, Guangdong. The results showed that the
contents of available mineral nutrients and organic matter in soil of sloping land continguous planting base (PLZ)
were lower than those of slope surrounded by forest planting base (PWZ) by 24%—-28% and 38%—-43% (P<0.01),
respectively. The morphological indexes of stem, leaf and fleshy root of M. officinalis in PWZ were significantly
better than those in PLZ (P<0.01) after planting for 3 years. However, with the extension of cultivation time, the
growth of fleshy roots in PLZ was better than that in PWZ. The yield of 6-year-old M. officinalis in PLZ was
1.16-1.17 times higher than that in PWZ. The contents of polysaccharides, total flavonoids and proantho-
cyanidins of M. officinalis in PLZ were significantly higher than those in PWZ (P<0.01), and the contents of
effective components increased along the cultivation years. Therefore, it was suggested that the fleshy root quality
of M. officinalis was good under PLZ pattern, which as medicine was more in line with the requirements of
national pharmacopoeia. At the same time, the planting base surrounded by cinnamon forest should reasonably
increase the illumination and inhibit rattan growth of M. officinalis, so as to increase the yield of fleshy roots and
accumulation of effective ingredients.
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Bk RN 76 R (Rubiaceae) FE47) I &% < (Morinda
officinalis) ftI T4, N4 gk, g, W7,
N2 AR AAEY), IR NZ, A ANEOHBE
SEAE S AERGRIIIIR, FIREEHE. EAAZE
HEAR DRGARE RIS PRAUSE JRAERERS,
IARZHAT R, EioRh FES AR, 3
IGEETE S . 20 SERE SRR YERL Sy, A PUEDY
Praaft . BEIMRE. 90 AR 9% 55 Th RS,

BB R SR 7 B ST PG L B i X 3R RV T K O
AN, AKIERN 20°C ~25°C, EIRME, HIE,
XAEKH A FE ESR, 2 hpEiis . EREE
JRATIESS, WEES R EE AT R ).
fEEE. RS, RIEFAR SRR S, BN T
PSRV S PATE % B/ W= 35 NIy (VA I R et (i
HuX, PRYLHEALR, R R SRR AUE, P
LA oA, RIS IR AL 2T IR AR
ZLEETY, ZEPT e ORI TE H [X, M R
i 270 RFER L, REHEHEERELE™H
AX 8, i DR T R PR T R o 4 ] 90%, LA
X Eo 3, PP a2 5 A LA = & 1Y) 85%,
B R A Ml AR A5 RS AT L AR 8200,

f R B v R JUR A R A 2 B R
FiE, MMERES. FOEEE. R PInLEE
B EBA R ERRRMER L, M — R RE R
FA AL R, T AR (L3 AR Z i, 5t
MR AR, B LAE, 4~5 a JFUk. IEAE
K, HBE P P AE IR LLAREL Y, AR R R ()
Tifr, /NHASHREE R PR ELROR, TR RR A b AR
T AR DA BRI AN R, RS
ECAAS R AR AR A B OR (R AR KR S AR R

R 1 PR A A B

Table 1 Habitats of two planting base of Morinda officinalis

BRI I ZE 57 A 2 3 ROt X R A
ACRREE, PR RN R0, 5 DR T Lk
RIEH ™ DX AR HEAL R B 52 SR A AR B o

1 BRI %

1.1 REHBEAL

PR ELAL T AR EE R R AR PE X, PRV
WAL, HAb R4 11182'~112°17, b4k 2304'~
23°30", FEHA IR 20°C ~22°C, S [%/KE 1500~
1550 mm. & REDVEREER T X, T REK
A2 — P IRTE A, AU R P E A
2 133.4 hm?, 4E7~ 3800 ti-121, p /> [ ik R ol il
AL T Ry RESEIR X, R o 5 e R
(Morinda officinalis How “vr.uniflora’), 4Hi#x Ay«
FEAF” o 3% v AR 20 (PLZ) Ll B AR K
2979 1.33 hm?; it AR E (PWZ) 22 BL/ T AR
RN, 284033 hm2, TUE N 3~4 a BRI
PAERR . PIANFEHL T 2013 SERK K L B AR R
FeEERR AR, ZZETFTEIRE L, HFERY
FECIE . R )BTRS R, P 4G,
7% 2~3 ¥k, NN 13.5~14.8 cm, fTHEEE
4 36.4~44.3 cm. FHIA 3. 4 F 6 a AR EECR
FEMR, AT HECRS . 9 PR R R i P )
—5, FER3-4 A, @E 2a 40l ERREE
BZEE5~6cm DL BB EIE], FEHERMTK
T 2018, 2019 4] 3-4 H, BRI R XS P FhFiAE
FeHb(PLZ F PWZ)FF R ER S (R 1). 2018 £
B AP 3 a A E| & T R R AR I A KA D,
2019 4 RUSCA [ 1A ELRR R PR B AR A T LA

T A 2013 41053 PR DA e R (m) Byt
Planting pattern Longitude (E) Latitude (N) Position Slope (9 Altitude Matrix type
PLZ 111°5633" 23°1712" Z<Fd Southeast 30~40 90~100 Wh4r3E Sandy red soil
PWZ 111°56"31" 23°17'10" Z:dt Northeast 25~35 90~100 FRA1E Red soil

PLZ: JHUE PR AL, PWZ: St AR R 3t . DL £

PLZ: Sloping land continguous planting base; PWZ: Slope surrounded by forest planting base. The same is following Tables and Figures.

1.2 A AIRF]

e HOLUX KK M-241 # i F GPS 1%
(A A AR A PR A F]); YN-4000 B4 521X
2 Ty R AR I 2 3 A (] R AR OB AR

FARH R A F]); DS-Y500A F A5 #E AL (i TH 0 e
BHIRAT]); BSA124S-CW B T RF. PB-10 %Y
PR v [3% 2 R TR 2 AR (b ) A BR A F]]; DHG-
9145A Y Fa FAE A4 (i —1ERF A ER A R
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AFE]); HH-4 RUECE AR R K i 4 (E 42 s 2 E R A
F]); TDL-60B BUMIGH & B L AL M TR
FARA IR 7]); RE-52AA U Jig 5 7% 2% (L W 5
AAACES ) SHZ-D(INBLPE R K R E 4 5 (L XL
P HEERA IR TTEAF]); V-5000 244840 AT 0L 45
FeEETH( eI A A IR A F]); SB-100DT A
FEPETE VR (TR Z AR E A AR A AD);
BCD-295WYL B UKFE A5 2 5 ()7 )UK FE A B
NGB

Bof BT, WERER . AVURZEN
A Aifies L BER G PRMER . IR B S B I
B AR AT . FY4ERM. HFHER. JLRER. 7~
ThRAES B B IR AR AR AR A 4
BE. SAALEN. BRER. AR, 2K AHERES. WERH
BREN. oK =ALEE . HEE. WKL N i 4,
PR [ 24545 B 22 R A IR A R A7

1.3 Ji

PR IRBRA.  HFRE T GPS 4
EFEIEHG LR . AiE . W R R SR
K7, dd ARG R =1 G 3RS A AR
AR NI B K S A

TR CRACWIEI SRS
A, BREMER A, FAEREZ eV, il
SRR, R4 10~25 om FEIR LR,
FHE BB 22 T e 438 DR 37 43 3 430 w2 A
PIANUT . R AR, WSS ER,

EERESERINE SR E SR
an Ay RFIE I, B KL T
RS HSE, R EREE . ATRERIR S . SREES
FEHIAR M T B R M KK 20 BR, 10 SRR Z G L,
il SRR FE 1 (RAL 2 2% 1 423 B 2% <100%), 1
KM IEE. M, BTREEER . H BRIt
R S MR KRR, B bs R
JOE I By AR 25, IRINERSE. KRR
BT AER ST S EE, WS
MRPIBEAR L, FfERITIE 2. RIBIRYIFE, (55
LA AR BE (R 58 4% /1K T B4 <100%),
MR A OE L. WRIRIESE S, 78 60°CT 15
ZIEHE, W, =540, ETRENSaH.

MRS ERNE 2% R REELAR)
W R S PR ORI E , de AR T s Ak il 2k (y=
9.7545x—-0.0045, R2=0.999 2), HRHX CEE K A AR A

AK1g, & 100 mL #EEMH, 0 75%0) £ EE 30 mL,
211 30 min, A HEEL 30 min, i€, L EUER 5 mL
B 25 mL AR, F T IR S bR 2 i1
%, A5 T 500 nm ARG E, K EE & & (mglg
DW)=(A+0.0045) <V x6/9.7545M, .1, A AWk
B, VAEE, M AZMITEE.
FHERSENNE Z: 2 MR A6 S S
Tk, Jef i )L 2% & be vk il £ (y=0.003x+0.0083,
R2=0.999 3), FEEHEFRIEE RN K 2 g, MAEHE
tboN 1025 I ORERI, T 60°CHEASHEEL 30 min,
JEMREZF A 50 mL AR, #2451, Wlw R .
JR A6 & & B (mg/g DW)=(A-0.0083)=V/3M, =
Hr, A CRTRRME, V RET, M ORZIM T E.
ERRZHESERNE K 2K By - il 2
VRS, g o bR fE il 28 (y=0.0102x+0.0025, R?*=
0.995 1), FREXELEKK 59, #% 1 : 10 (50 mL)H/K &
WhJE v KT E  RJEARE 1 g LT 4E by, 2 1!
10 (10 mL)IIAZEIEAK, BT 40°C/KBHNIEL
0.5 h, 15 10%4F 24 2 B A . F) 0.5%IM £F4E %
il AN S B R OK VR A, A 0.1% HCI 5 pH 2 5,
7 50°C AP T 2 HEEEEL(2 h). B AR EGH E
TFHIP E Nk 5~10 min J5, B0 HL(16 000>g) 5
O 10 min, 3 ECR ZHERIGR, F ek 75 ROk
98, NN 3~4 fEARFRI 95% 2 BEUTHE, # BEARTTIE
YIMKIKF 95% [ 2.1 To/K B RGeS . KT
JEAR B EOR Z BECH 2 8E), FRE . K% FRE 10 mg
ELE R Z B S, R 0.1 mg/mL (14H 2 4
o HERRIEL 1.0 mL 3T 490 nm 3% 1 40 W
. EEER L RS R (% DW)=(A-0.0025) xW/
100kM x100%, HH1, A AWOGEE, W JofH 2 a
i, kKAPREMZRE, M ONERERR PR E.

1.4 FmabE

FAFEMME RN E 3 %, H WPS Office /£,
$ 45 I SPSS 23.0 A4 LSD vk A6 46 41 7] 22 S ) I
E1E, PLP<0.05 RnZEREE, P<0.0l XRER
iR . H SPSS #AFIEAT BT K 43 B i2: bl B K 4 1)
(R AH A o

2 SR

2.1 Pk P R
PLZ 1 PWZ [ HIRELIN L 3E, WoARRM:+
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B, PLZWR S EMEZ, PWZ NR4HEE, WK 2
Al UL, BR TS B E R A KRS, PWZ 35
HIEASE . B S B2 PLZ ) 1.34~158 1%, &

TR 2 PR - S A R

Table 2 Soil physical and chemical properties of planting bases

HUTUS & 2 3 8. (P<0.01) . PWZ 3K
= PLZ /5 13.66%. iX R B R R PWZ [ -3 AR
JIRFEKEE I T PLZ,

A 3 Hh NH,-N TR (mg/kg) TR (mg/kg) HHLR 1% KFER 1% oH
Planting base (ma/kg) Available P Available K Organic matter Moisture content
PLZ 8.65+0.21Bb 33.54 +1.50Aa 37.18+0.51Bb 3.72+0.58Bb 18.74+0.50Bb 2.66+0.15Aa
PWZ 11.59+0.15Aa 34.07 £1.06Aa 58.86 +2.19Aa 6.56 +0.25Aa 21.30+0.28Aa 2.65+0.17Aa

FSEAREAFR NG RS R R 2 7 B35 (P <0.01) Fl 2% 5+ i35 (P <0.05). % 6 [A].

Data followed different capital and small letters within column indicate significant differences at 0.01 and 0.05 levels, respectively. The same is Table 6.

2.2 BERRAEKPIHE

EEk KA 3a 5, PWZ 5 PLZ fREMR G R
11k 60%0LA I, PWZ {18 m s PWZ FIfk =N 77.2~
78.6 cm, Z1N PLZ 1) 1.6 1%, HFRAFMR =&
PLZ 15 23.6%~24.5% (3 3). M/l 4 a J5 M EHs
1) LB R LR PR B AR S AR, {H 6a 5 PLZ [EE
Bl R BARR AR R R PWZ ) 1.16~1.17 1%, ix %
B 6 R IS B) 38, PLZ Rt R A AT B2
HOR PR AR A

2.3 BERRIFEASMER ELE

TS M 4 w0, A PhORE b
FREELEER, WEXTA, MERmER, ARE, Lk
NRmMEEHME, WEE, M. PLZ MK
RMFH L, 1 PWZ R IREE . PLZ B k5L

R 3 PIAAHE AT R A K

Table 3 Growth of Morinda officinalis under two planting patterns

9 9~13 %%, PWZ N2 9~16 5. MK, 1
Fio R EA T, PWZ AR Y TR R
it F PLZ 1.

RS WAFREER T R R
FIAR, B 208, WMicRnAaHE, Z8L
BHLKE, BERSAS . PWZ RS 1 R R ZE AR 2
SEER, 11 PLZ 255K . PWZ B 1) EL ik
REZEH, H42(8.3~8.6 mm)Z A PLZ (7.1~
7.4 mm)) 1.17 fi5 s AAUFEE BT, PWZ (73.5%~
77.6%) Lt PLZ (68.2%~72.1%) 4] 7.7%. 2017 4E
11 A % 2018 4 1 H P X H LR SRR IR FEW), &
IR 1C A, WHE MRS R — & A E, WL
PR EAE L4 M, PWZ Tk Fr) B2 AR R
A PE(89.5%~91.2%) & # I T PLZ 1 X (66.5%~
68.7%) ] -

Pl AR = BUEHR 1% R PIEALF  Vield of fleshy root (kg)
Planting pattern Survival Height (cm) 3a 4a 6a
PLZ 60.0~67.5 47.9~49.2 0.53~0.55 0.68~0.70 1.30~1.35
PWz 63.3~70.6 77.2~78.6 0.66~0.68 0.70~0.72 1.12~1.15

4 PIATEEET RERAH IS B

Table 4 Comparison of leaf morphology of Morinda officinalis under two planting patterns

T A ik £ KEE (cm) $EfE (cm) JERE (mm)
Planting pattern Leaf vein number Length Width Thickness
PLZ 9~13 57~6.5 24~25 0.1~0.2
Pwz 9~16 6.3~74 2.7~2.9 0.2~0.3
RRMREIES PINEMAENEERA ORREABIR. REKE L, BAII 5

JRARALJE, 2R, AHUBEE R, 23R,
JMRZ, BRI MR 10~15 om &b, ZTRMA

SURIPEIR R, R G, T EHERE
(K 1). PWZ [r) LR R A i AR 36 57 Bk PLZ )56 -
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Bt 3~4a 5, PWZ I RBRRKE N 311~ 4~6 %, HRESZE PWZ [ 1.23~1.35 5. iX &
38.9 cm, Ef£410.6~13.5 mm, WFARMIAKA B FOAEE AP EK, PLZ 1 B ER K PTAR 1) T2
T PLZ; HFF 6 a5, PLZ MEERAFRMK  SHRZEH LT PWZ 1), BRRE &0 5%
FEFIEAS /R PWZ 1) 1.13~1.27 £, BHRNAR RE & 5).

B L PR RS SN R KRR RIEAS . ArPLZ4a % B:PWZ4a’k; C:PLZ6a:; D: PWZ 6a .
Fig. 1 Root morphology of Morinda officinalis under two planting patterns. A: 4-year-old in PLZ; B: 4-year-old in PWZ; C: 6-year-old in PLZ; D: 6-year-old in
PWZ.

5 PIAAERI T EECR A BRI A 1 L

Table 5 Comparison of fleshy root morphology of Morinda officinalis under two planting patterns

FiiE AR = e WEKE 2 & E 4% Root At H 4% Wood core WAERAE (mm) R £
Planting pattern Age (a) Root length (cm) diameter (mm) diameter (mm) Root flesh diameter Number

PLZ 3 25.3~26.3 8.0~8.6 22~23 5.7~6.4 3~4

4 29.6~34.8 8.8~9.8 22~24 6.4~7.6 4~6

6 45.6~49.7 15.9~16.3 26~29 13.0~13.7 4~6

PWz 3 31.1~33.8 10.6~11.6 22~23 8.3~9.4 4~5

4 34.2~389 12.2~135 26~28 9.4~10.9 3~5

6 40.5~42.2 12.5~13.8 27~29 9.6~11.1 3~5

2.4 WEARKIA R ROy & B ik i 5 (P<0.01).
M 6 AT, ANFEIMHERLCTS, HHRAE G E FIMT R GE T HE AT BOAR SR 2 i R W (3R 7),

R AR RUR o & AR E 7 (P<0.01),  FHEM SRR BHE. FEEMZESER
PLZ 1 3 Bl i s & IR B2 = T PWZ (1), W2 IEAH G, AHIC 22550531 0.832.,0.790 #i1 0.856;
76 3~6 a MIARFIHAN, 3FEMS & EIMEME MBS E SRS SR EEE AR, XRHE
(A A RE K R EAHES, 6 aAMEEAR®E  BARARS R SHHEEH PR REEY).

R 6 7 PURRI R T R A B KA 2080 5 B

Table 6 Comparison of active ingredients in fleshy roots of Morinda officinalis in different years under two planting patterns

P MPE Flavonoids (mg/g DW) JRIET % Procyanidins (mg/g DW) £ ¥ Polysaccharide /%
Planting
pattern 3a 4a 6a 3a 4a 6a 3a 4a 6a

PLZ 2.12+0.04Aa 3.30+0.05Aa 4.35+0.07Aa 1.34+0.02Aa 1.44+0.03Aa 1.57+0.04Aa 21.09+0.78Aa 28.30+0.33Aa 37.21+0.94Aa
PWz 1.6240.04Bb 3.11+0.12Aa 3.80+0.08Bb 1.05#0.03Bb 1.30+0.02Bb 1.48+0.02Bb 14.68+1.12Bb 20.78+0.50Bb 29.27+0.40Bb
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R T EHCR AP R SRR R0 BT

Table 7 Correlation among effective component content in fleshy roots of Morinda officinalis, planting patterns and years

R AR T E 47 S FIEH & EZ
Planting pattern Planting year Flavonoids Procyanidins Polysaccharide
FipfE ik Planting pattern 1
FhE4EAY Planting year 0 1
SR Flavonoids —-0.043 0.832" 1
JEE# 2 Procyanidins -0.510" 0.790 0.832™ 1
Z M Polysaccharide -0.499" 0.856™ 0.767" 0.946™ 1

*: P<0.05; **: P<0.01
3 g ilit

B PR R AECSTIR A X B R K 1 P e A
Hi(PLZ 11 PWZ)AHAR, g4k Jihradim . A
—E, TIRER N, R, LRk, HE
KRLAF, FARMFIBE R R (AR A
AEEERE R R, SR T IR KR IR IR,
PWZ it 3K L PLZ b0 12%. [H
I, PUEER RARIE R, 20t 3~4 a A&, MW
TG WAEMPRE AR, ARGE Tk
ISR, $Rs AR /T, PLZ B 115
R0 J5E I (RO + i A5 R+ Sl R ) RO ML
B84y b PWZ S 1l 1K 24% ~ 28%F11 38% ~43%,
7 il .3 (P <0.01),

TIEAR A R R R A K M EE R R —,
PWZ [ 30 47, ELaR R Hh 304y (1K A5 2 41
T PLZ HeMh, B RMIE 3a )5, PWZ fEMkES
77.2~78.6 cm, ZINPLZ ¥ 1.6 {5, HEFKM A 1T
PIKE, 9ERE. BB PLZ ()%, 28 PLZ )
1.1~1.7 £, mhy RIRGE, MRk E, RAB
MR R T R R A MR B AR . B
RA&Fh 3 a5, PWZ FIREREHL R 352 (AR )4 35
WAL T PLZ, {HBEE R R IEK:, PLZ iy
B2 RR R Ao ARG S4B A T PWZ JEth, 1) 128 6
T, PLZ B:th LB R AR S E &3, k&
BE T PWZ ML, /& PWZ (1) 1.16~1.17 fi5; H
PIRRAEE, Al/h, IRRREOAERES, |
127& PWZ 1) 1.23~1.35 5. 218 2015 hix (1 [EZ
sy brdE, EECRCIA . EERR. WEERARLD
i3 0 5 BN AER]L ] L PLZ B B R FH 2
B A=) IR A G B K2 AR S R

o2 T R AR 95 R R T 20 R U
M. ABETERTAR, EZE. ZHNEE

PN E S e g W A M V- SR A 3= R T =Y VRN
TPETT PUETREAS  PUPED. Prse. OURY.
AR RGUR L R BETEN, JRIEE R EEH
K Rest A s St & re /1, BRADUES |
PRHEHLAAR B BRI D RERA A e 4 SRR I, PLZ
AR AR, 7E 3~6a MM, EikR
ZHE. BT RS ESRERT PWZ 1
(P<0.01), H AR & &35 BEPAEL I (] ¥ 1 0 2
b, mAAER L 6 a ZERERR A UK
SRR . MRS R, EERARS SR
K5 FE AR R AH 1 2.2 (P <0.01).

B AR TR ORIE A KRBT, TR REARIED)
BBl 75 EARMREE KR R, TR T il i ()4
P, HHAR RO ER A Hh A K P, PWZ
FEH K BE . BB RUAR )R R B 1 /NS A
IR EL T PLZ Fhbh, FEPRHE b5 AR 414
Pem. (HAAEER UM TR, HitkEH,
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