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Abstract

To investigate the effects of different cultivation modes on the tuber quality of introduced Pinellia
ternata in Zhangshu area, four treatments were set up in this study: blank control group (open field),
under-forest group, wild group and Elsholtzia blanda intercropping group. The quality of P. ternata
tubers was evaluated by microscopic identification and indicators such as moisture content, total
ash, extractives, and total alkaloid content. Meanwhile, agronomic traits such as plant height, leaf
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area, and tuber diameter were measured, and the economic benefits of each mode were calculated.
The results showed that: there were no significant differences in the microscopic characteristics of
P. ternata powder among the four groups; the moisture content of each group was similar; the total
ash content was the highest in the wild group and the lowest in the under-forest group; the extrac-
tives content was the highest in the E. blanda intercropping group and the lowest in the wild group,
and all four groups were higher than the standard of Chinese Pharmacopoeia; the total alkaloid con-
tent was the highest in the E. blanda intercropping group, with lower ash content. The plant height,
leaf area, and tuber diameter of the intercropping group were significantly better than those of
other treatments; the economic benefit analysis showed that the intercropping group had the high-
est net income. Considering comprehensive quality, yield and economic benefits, the E. blanda in-
tercropping group was the optimal cultivation mode, and moderate shading combined with stand-
ardized field management could effectively improve the medicinal quality of introduced P. ternata.
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1. 51§

¥ Pinellia ternate (Thunb.) Breit. y K Fg B BHEI T2, BABRIRAGER . P EIX, JHIE RS
DNAk[1]e ERK AL TPAFMPERINRIE T HEEER2], AREERTLHM, RIS H D8 ER
K2t idhz —[3]. HAl, FEA FERENTRME4], ELAFETE. 3%, m. EREEX
HAERRB R JE 2 E AP Mo @ W B A IS OUR I, UL E Sl i R Ik,
WORAE CHIET, AHEEEWE, GHEEIE T REAEUC, BRI R IR BRI B2
BEL, ol o PRV AR RN o 1 A 1 DA S T 3 75 5K

R AR A, BT EAE R AE KIS, B B AEAS RIS PR R S A R R
B, e R R R R AR S S, AT DL S R AR L X R B AN B, W E 4 R R,
I RN R KR SRS B SRV A BRI, SO R s rETAR ., R
RETERZMR, IFRESEEBN S W, AN E R R 20T 2 B P28 1) 5 5 AN R4 s AT 285 o
s DLEASA DA Hh X 5] Fh = B RS B S LR 22k 45

2. IREHE
2.1. RBe#AH
R RIS ] PR A F, SEFRELR 1.0~1.5 om IMEREREE, BT Bl 25 kI T A —HEK .
AR BT 4 2 B MU R R R AT TR AR
2.2, I
VR T 8 4l TR HPD 2 52 AR A R S B AT o SR BLIX 2L, 4 AN TRAL:

Pl (EAXHEA): sER-Fih, AHM, SRR REERHEE, mA 123 m?, FEZEATE 15 cm,
FEEE 10 cm), KBS .
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P2 (BRFE): BOAERAR N (A EES) 0.7), TREEMZ, T 12.2m?, FF7E P, E .

P3 (BPA): BARAEMNS, REEEEAFEARTE, W 12.1m?, PGS, AEATERA
TFFi.

P4 ((LEHERM): FRTFH, FELEATI 15cm, FREE 10cm), TLEE 5 EAT AL
HEHEWT 2024 3 AFFL), W 123 m?, FHUVE .

B IR YO IE AL, R ET TR AR AR —EU(FR 1), P1. P2, P4 BRARETELZE AL, BREE,
FEBE. MESEE PR S — AT P3 MBI AT, FEFS RSy 2024 45 11 H 20 H, 2025 429 H
Hby b5y 56 AAN 2 JE R

Table 1. Basic conditions of each experimental group (mean value)

1. HRWARRMEA(FAE)

P BRI TR T F/m? pH & PP 22 b o kg
P1 7 IR WL 12.32 6.75 6.16
P2 HTH Wit 12.23 6.85 6.04
P3 Lgeee) Wit 12.19 6.80 6.18
P4 ILHEFEMA Wt 12.31 6.80 6.12

2.3. REMKME

TEAREBT B ETAG ) EE H) EKIAG~6 H). BRZFHH6~7 H) B HH8~9 F)7 Hl B,
FEALFRMEAE £ 20 Ak, I ERRmEREFE AR B ALL). MRS REGE), HIErs <R
BRERAMET EAR, EE 3 RECFAME. RSB RS AT WRESERARA.

24. ERRESHE

2025 4F 9 A M EER> e R, AR T DU 2 20 i SR AR A HER i R ZE 60 Ki. LBR
B G NG KT/ THYE, e T B ROR SRR & B E, B R IR T 5 h 5, 1 60
Hii, &H.

2.5. WEGZE

2.5.1. BRI
BCEESRZEN RER, DUKEEBBRTIGEL, MHmE R, TR Rms P g RErmE.

2.5.2. $EKSERMITE

Bt B O] BUE FEAS KT 3 mm (3 fr, K% FREL 4.0 g, ET 105 CHEHEMFREMF, 105°C
HEEMT 4 h, BUBSZEIN TR R A N 25, S8 TREESNRREZEABL 5 mg. EEL
5% 3 Ik, HCFIAME[S]
253, FERSERNGE

RISy R EREIE S SR CREZH) — 565 T 7772

254. REVYHSENE
SN F, FFE S BV E Sl E R RS HRECEE R K 0.5 g THERM S, i 1mL
25%ZKIENE, TR 10 mL & 45, FRE, IR 3h EEAERE 1 h, ANEEVIGFE. €, 10 mL
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A5y 3 IRBEIRIE, GHIERANGER .. 60°C DL T ek 28 R FUS S 2=, N 8.0 mL SMiisfE, ¥ Eny
WR-=F, YOI 10 mL 0.1 mol- L™ ¥R IR - FTAFBRENZE T (pH 6.0)F1 1.0 mL R 7 &M W brvEil, 2
L) E 20mine WEMZE, KZEFHH 8mL &M 2 Ik, GHENE, EAZE 25mL, B EEHR SR
(6171

Bkt 2 4. RS SR SRR R S AR A 4.0 mg, ZEMI/KIEME R A 25 mL, 4 0.16 mgmL ™' 45
WS RIS IEL 1.04 2.0~ 3.0. 4.05 5.0 mL bRk by, 0 s & 78, T 416
nm FEAENEROGCEE, LhilbriEih £,

FENE: Ml RER T 416 nm MEPOCEE, RIEtaEi &S E &, EE 3 KECTFY
18,

2.6. WIBLE
KH Excel 1 SPSS 26.0 #7445 5 5 5 G5 143 #7
3. ZR5 5
3.1. FERZWKEREHE
4 RIS F S R I BRI IR AR — 35, 3950 A0 A Ve R BRI B R £ o . - AL AN E e R kr
A B R B S T 2 5, SRR UR 5k B R M i B3 O
3.2. ¥ EENBELMARNTN

4 AN RIGH R E Y E Ky BIRKGy TAR P 2R W3 2. SKESAIFZERE N, RFAR
FE A B LK E AL E .. B0 & EMNEEMRAKICN P3>P1>P4>P2, DIEFAEL(P3)
B 1(3.20%), FHAth 3 AR BT . M S B BB, 2 R 1 R T (6]
4 MBI BT CRHEZM) M= R A 4.0% M REER. RIS EHT -
P4>P1>P2>P3, HAVLHEEEMUL(P4, 11.70%) IR Y& Ehm. 4 4KEEREYSESET (F
EZ ) MR DT 7.5% 8. (LEHFEMARBYS Em, BEFAHAES 18.7%, RFEM
B R EKIE A SO R &R

Table 2. Moisture content, total ash and extractives content of Pinellia ternata tubers under different cultivation modes

F 2. TEABFERAFERELKE, BRSRZEYESE

G B FIKE% SIRG3 1% BEH7/%
P1 X A 67.79Aa 2.66Bb 11.40Bb
P2 A 67.69Ab 2.55Cc 11.37Bb
P3 Ligaceie) 67.80Aa 3.20Aa 9.86Cc
P4 ILHEFERA 67.82Aa 2.60Bb 11.70Aa

W FABEEIARK, NEFERRIRZERIEREZP <0.01)FEEKFEP <0.05).

33. HEEEE

RS AR: SRR RR B AR AE B 2R [0 VA 7 FE N Y = 23.609X — 0.0005, R2=0.9998 (n=75), W] hMHK
FEHHLE 0.006~0.032 mg-mL " ¥R FEVE I Y 2 R PR ML R
FAMERIG: X F— RS B 6 S IAGEIE, RSD M 0.265% (% 3), RFAZGEEE
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Table 3. Repeatability test results (n = 6)
3. EEMRKEERN=6)

ias] iR/ R WE/mgmL™?! EF8/mgg!' PFHEH/mgg! RSD/%
1 0.5000 0.009 0.00040 0.200
2 0.5000 0.010 0.00044 0.220
3 0.5000 0.014 0.00061 0.305 0.288 0.265
4 0.5000 0.012 0.00053 0.265
5 0.5000 0.016 0.00070 0.350
6 0.5000 0.018 0.00078 0.390

5 BEARES s X Rl — AR IR BOE SN E 6 IR, RSD M 0.232% (£ 4), RIS RE %L R I .
Table 4. Precision test results (n = 6)
F 4. BEERKLERN=6)

W W S FHME RSD/%
1 0.452

2 0.453
3 0.454 0.452 0.232
4 0.452
5 0.453
6 0.451

FaE Re . X A — AR SVAAE 04 0.5 1. 1.5. 24 2.5h 23 I E OB, RSD N 0.265% (5 5),
TR VEAE 2.5 h WA ENE R 1T

Table 5. Stability test results (n = 6)
5 BREMRKEERN=-06)

I [8]/h b R/g W ' FHME RSD/%
0 0.5000 0.011
0.5 0.5000 0.010
1 0.5000 0.014 0.013 0.265
1.5 0.5000 0.012
2.0 0.5000 0.016
2.5 0.5000 0.018

34. ¥EREVEES BRI
4 MR EE QAW S ENES RIE 6. BAEMWES EHT N ILEFHEEFHP4, 03850
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mg-g)> AKX EAPI, 03100 mgg ') > Mk FLAP2, 02917 mgg) > BFAELH(P3, 0.1957 mg-g ™).

Table 6. Total alkaloid content of Pinellia ternata under different cultivation modes (n = 3)

% 6. FRBIEER LT AN L B0 =2)

i A M R/g WS /mg-mL! HE/mgg! T {E/mg-g!

Pl 23 % B4 0.5000 0.00066 0.33
0.5000 0.00061 0.305 0.3100 + 0.0180
0.5000 0.00059 0.295

P2 HTH 0.5000 0.00057 0.285
0.5000 0.00061 0.305 0.2917 +0.0115
0.5000 0.00057 0.285

P3 Lageciil 0.5000 0.00036 0.181
0.5000 0.00044 0.221 0.1957 + 0.0220
0.5000 0.00037 0.185

P4 ILEHEMA 0.5000 0.00078 0.39
0.5000 0.00081 0.405 0.3850 + 0.0229
0.5000 0.00073 0.36

3.5. FRIFBRAFFERZERHT D

4 ANRIGH Y E 1 EBR ZMERME &R IIE 1~3. thm, M. MR EZEBLL P4 e, P3
o B 1 Argn, PUAMRKERAH N R bR R LA - & - RS . P2 5 P4 MRILER AR, P3
fokke R, I 2 TELEH, P2 5 P4 fEF R B A KM P AR R R, P3 MIRIFR 2 57K 70
b 3 AL DY SRS 2 R B R 22 o 1] 3 v P4 AT RE A B (0 B BA A% A O B5GE 3AR PHE E R 25 i
K, T P2 AT REAE RO AE A It T oA K S L 5 3 BO & b, BREEE P4 /b T P3 FTRERRY
BRSSP R Z SR B R
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Figure 1. Effects of different cultivation modes on plant height at key
growth stages of Pinellia ternate
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Figure 2. Effects of different cultivation modes on leaf area at key growth
stages of Pinellia ternata
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Figure 3. Effects of different cultivation modes on tuber diameter at key
growth stages of Pinellia ternate

3. AERBERAFEE K XRANRZERNF MW

3.6. FRIFEERNEFHBES

ARAE S AL B BN B AT D G AR, SR AR 7. DA Fh 22 A A R AR e, =57
BUATAE = BN TN P4 fE R FI R, %P1 1™ 635kg/667m?, F*{EIE N 6350 J©
/667 m?. P3 AN ARG, EARNKAL, BEATER KL, &6 5730 /145 BRSO 8O 2 R .
P2 [P AP ESR T B R, dilN8/b 4688 J0/667 m?, ATk AR RISl i o, AT H

PEMA K

Table 7. Economic benefit comparison of different cultivation modes (yuan/667 m?)
7. TRIFEEXMEF LB (TT/667 m?)
WA PR kgl66T md) A BREMOE ATRA  MIRECE MEA AN Rl

P1 992 9920 2864 3200 800 6864 3056 1.45

P2 1125 11250 2816 2900 800 6516 4734 1.73

P3 520 5200 2872 0 0 2872 2328 1.81

P4 1627 16270 2848 3200 800 6848 9422 2.38
RARE
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4. +1ig

A E A AR BRI R85 & RV R e 25 R AR, SRR R T R e Rt
KAy RIZE5 IR FRCRI8) . B AT ST 4 U FAEAROK Sy . RSy, B, BAEIRR). 3 TiRE
SRRCHRET . P, HREEELR) M ARG GHRERE , T E BRI % G R IR, St
B[O R 7 i [X B 2 e 2 S R O 0 4 S — B8, BIUBLAT[ 10158 S8 M, SHR I 25 P A A A e A ]
SRR S A A, Bk SR E RS B R R, R R Tk
A GE AT B A LA R e T AL, S WIS B SR T B B R T 2 A IR BK T

TATEYET LI TR O, G R Ak A R R R e B R, R R BRI Ak
MR EMRARICA 65%IER] > T75%EN] > AIeHl > 85%IMENT; TRBRIE]12]5 th R4l I T2k
SR SRR R ORUR, T SS%E N A AT B AR K, (E AR A A R T AR b HE
ATFFOA T AL RREZ) 0.7, THE TR 2K 5 A0 B BOE Y I AT O, ] 7o &3, TRHIT &
BRIP4 B . ZS R AL I VT 7 SR G Bh AS I W3 G ok e, R AR R 3 7T
T R, (A REAL[13] [14], AT ARG 55 R SR U ) b DG S DR R A A 9 Bl
TAUN . B, 5 SRR I, FER N S Y SRR AT, DR AR R R R
{RAE L.

E&WE

A FR 2024 TFPEVL I LNV AR T At b B S 580« 2 5 A B ) 8 5 5 3R T S R
AW FRERGE” B BRI . TH g5 : 20241223,
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