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Abstract

To explore the artificial cultivation techniques for the root hemiparasitic plant Centranthera grandi-
flora, this study utilized the root hemiparasitic plant Centranthera grandiflora and seeds of the high-
quality host Cyperus iria (screened in prior research) as experimental materials for mixed sowing.
The effects of different sowing times, host ratios, soil preparation methods, and seedling-stage shading
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rates on the growth and development of Centranthera grandiflora were investigated. The results
demonstrated that the optimal approach involved: uniformly mixing Centranthera grandiflora and
Cyperus iria seeds at a mass ratio of 1:0.7 in March, sowing them on a raised bed with thoroughly wa-
tered and stirred muddy soil after tillage, and covering the bed with a small arched greenhouse struc-
ture using transparent plastic film, followed by a 50% shading net. This method achieved the earliest
seedling emergence, highest survival rate, and optimal growth vigor. The experimental results provide
a scientific basis for the artificial cultivation of Centranthera grandiflora.
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1. 5|8

KACHEARK ¥ (Centranthera grandiflora Benth.)J& % Z:Fl(Scrophulariaceae)#] ik %L J& (Centranthera R. Br.)
BR[N], WAOREES . /Lilft. BEERE, EoMBMiEhRRAGMaORE &5 Kk EE
(PZEVEAEDI 2] RACTAMR S X AR BT ZORARIR, EmEmiEEE . RIRRK LB, ER/b R T A
i, HFBEHMAEREMN =G oS, EAMOEET ., 200 AR A A6 [3] [4]. BUARZHE 2300
FLARB, KACHARREL B 67 530 B s « s ORI IR I [S]-(8], £ = e RO R (R FH 25 7 SR A&
TERWE T ER . BN AR 72 R AE R 5 RS (R AR R~ 2 AR A, WA 0& B I A 2 JEVE I )
SAFIE9] [10], BEICIETE R ARTE o FEBEORAE SR B 2R TR SR I3 0, Nz o P SR A2 T B A A B
W, PR GRS, 2T R N TR AR IR A[11] [12]. T RE RIETHAMRE L
NI, EEVR T ARRERE I, 530 B 772 R BB R KRR A K R B
SO, Y ORAGEH R I N L Rh e £ R 2 14
2. M5
2.1. RIS HAEER

ST 2023 4 9 HAE = FIA LU 5 B B AP R JE Ak T e, 2 iR 4 1307 m. EREKETE
815~1189 mm Z[f], FZEHEHLE 5~10 H . FLIEHNER(5.3~6.1) x 107 J/m?, Ho&H RN N (2.2~2.6) %
10°J/m?. FimSnTIA 33°C, RIKRIRA-1C, PSR 18.6C. FRBEHIK 337d 4, FHERK
#09 2234~2453 h, FIMFIIRIEN 73%. MHIHABN T2, HOKNG, H&ERIRER &, gk
RN,

2.2. R

HEREM TR B m A LM pr il B e A, W BRI 2 E 3% 40 ) 408 R T8 A R
(Centranthera grandiflora Benth ) FI KI5 5 (Cyperus iria L) T, % GENFR)N 30% 50% 70% 90%
F1%) R £ 38 S DX A7 B R B 22 ) B 40T M 58 H DR S S i 3
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2.3. REHE

2.3.1. BIEHARIEEE

KA B R B S R O P SR A, AN [ RIS IR B . R HE R PR S SRS A, e 5 KA A
JRREE (0385 BB RIS, 20 BIVCE 4 DAFILCEE, BD AL: 3 4 4EM; A2: 5 3R, A3: 7 43,
Ad: 9 AU kR, AKERE 3 AER.

2.3.2. BIEZSAE

PRIE IO HE . H IR KIEFHRRELF 7, M T4 LB, SR EMTIRSE: ®E6
AN R IR K5 B 5 KA B R R T U (AL @) FC LU AR EE, B1 40¥EH 0.3:1; B2 40FEN 0.5:1; B3 &b
RN 0.7:1; B4 AbHEN 0.9:1; BS AHN 1.1:1; DU @R KAEHH R E N (CK)XT R .

2.3.3. ERHHERE

OB FE LI 1) LI AT BB, VR 25~30 cm, SEREALFAERE, S 0.3 m, % 1.5m, K10 K; #&
B3 AR AR, CL: BIFHEP 5 0 Rk C2: B E PO@E /K TR Ve IR f5 1ERE; C3: HHBH
JEPERE, BEVAHEK, REFKA B, BNEEE 3 AER.

23.4. BHEEE

KR AR TS HARKH E, BUOEMEE G, MR, BRGE UG R 5 /N
A LB, e M ERGER N BB 5 DR RALREE, DI #EETY 90%; D2: G
9 70%; D3: BIHN 50%;: D4: EIFHEN 30%: L@ Xt (CK). B HEE 3 RES.
2.4. BURSHT

K Microsoft Excel 2010 S fF4E it 44, SPSS 26.0 et B AF#E47 75 2% 70 4.
3. ZBRESH
3.1. FEIBMRHFERZE TAEPREE KL FTORWMR

FEHER3 AL 5 A 7 A9 A, 0mt ms ke, ME RIEMRRE 60d Hi# 3. 90d
PR A 3, MR 180 d IR AR 5K AR, 7E 240 d SCIRIS I 8 FLREREF B . OB [F) R A s 3R AE
FREE A ACZE 57, A R AL W AR B R B R A ] A 5R I 1.
Table 1. Differences in the effects of different sowing periods on the growth and development of Centranthera grandiflora

under mixed sowing conditions

= 1. TRIBEMIHRBEFMH TARAREE KL BT MER

90d
B RREHERED) 60d REE%) — 180 d fEAR K KA
FkEi(cm) R ()
Al 18.40 = 0.89b 77.60 +£2.07d 11.76 £123d 7.6 +1.52b KRR, WARKIE
A2 15.00 £0.71a 72.50 £2.23¢ 9.96+123¢c  6.60+1.52ab KRBT, MAKIE
A3 16.60 = 1.14a 62.40 + 3.85b 7.78+0.50b  6.20 + 1.30ab EREE, *Eﬁig/]\’ A
NRIE
A4 22.80 + 1.64¢ 49.00 +4.952a 406+088a  4.60+1.14a AERKEHEERT, REBKD

T RPEHENTEME £ brdEE, RSN TR EE KT ZE (P <0.05); Bl 5 IRER KT 5.
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B 1 AR, A2 ARBE R RAESA R N Al 4, M(15.00 £ 0.71) d, A3 AbFERG = F A2 AbBE, —
FHHREMEESR, A4 LT T HENFRK, ~(22.80 £ 1.64) d; EREER I, Al AF N R,
H(77.60+£2.07)%, A2 KFERZ, A3 MHEERZ, A4 KbFEF R RE(K, H(49.00+4.95)%. 90d Wll5E K
TR B ORR B R BL: AL ARBR P RR S, N(11.76 £1.23) cm, MR EURZ, H(7.60+ 1.52)1; A4 4b
PR R B BRE, N4.06 £ 0.88) cm, M EERD, N@4.60 £ 1.14)4 . 180 d MK H KD Al kb
TNRAEHARREAR AU, MR KHERS, RARKIE; A2 BT KA RE: A3 A FKHEZE, MKRED,
WRANKIE; A4 I N RIEHAMRE A KR ZE, HIARKEHESR TSR . 6K E, Al Q3 A
3 A2 B8 3 L KA FH PR 4 ol (1 o 3 o

3.2. FEFFEEMAEAREE KL BRIR M

PR 1 A R R AN I S A SRR b, A ROK VB 5 KAEWIRR B A T 3% AN [ o G LU VR, e FA
ANHERZE LB MR, TR R, R 25°C~28°C, WBSE 60%~75%, HEMHE, MEidF K
BB (1 fpc B HH I IR], 58 60 d RGP 3R, FE 90 d BN E Hopk s A E, 7E 270 d ORI R R R
BEEE,  PUROAN A9 R C L KA RR S A KR IR 22 57, B8 RAE AR S 3 A (0 37 2Ll iRIR 45
R

Table 2. Differences in the effects of different host ratios on the growth and development of Centranthera grandiflora

2. FEAFECLEXM AIEMMREE KL BHIRMES

AR RS HERE 60 d R R 04 270 d PR H (g)
Fi(cm) R E ()

B1 2120+ 1.30¢ 65.20 +3.77¢c 7.50 +1.58a 6.00 £0.71a 109.72 + 1.96a
B2 19.00 + 1.00b 70.44 + 1.76d 9.72 +0.76b 7.20 + 1.30ab 125.20 + 4.49b
B3 15.20 = 0.84a 77.10 + 1.43¢ 13.22 +0.96¢ 8.40 + 1.14c 181.78 +2.5%
B4 18.80 = 1.64b 63.84 +0.79¢ 12.34 +0.90c 7.40 £ 0.55bc 173.22 +5.59d
B5 19.80 + 0.84bc 60.30 + 1.64b 8.64 + 0.87ab 6.40 + 0.89ab 151.68 +10.29¢
CK 27.40 +0.65d 16.84 +2.54a 0 0 0

T RPN TIE + bR, FSVNG FRMURFEZ AT EZ7(P <0.05); Bdlih 5 KEER T

M 2 ATH, B3 ARER R RAE MR B (R e, N(15.20 £ 0.84) d, 5 H A& HACER I T R 3
PEZSE, CKAGHEE N H I K, N(27.40+0.65)d; MREERITHEAE, 60d M &KIL: B3 A3 Nk
W, N(77.10+1.43)%, B3 AbEEEZE & T HAEE; 6 MEE TR 2 BEMER, Hp
CK AbFE i Ak, 79(16.84 +2.54)%; 90 d W& A : ki 7T, B3 ABFE R AR ARSIk = 5 e
N(13.22 £ 0.96) cm, B4 ACFEFREISET B3 4bH, —HILEFEMEER, B2. BS AELEEMZER, Bl
WEERRR R, (7.50  1.58) em, CK ACFRRIH A 2F EMGIEEH ALK, 90d M Eaffser:; a3
i, B3 ACER R AR Z, N840+ 1.14)1, B4 AT N A HE /T B3 b, “HLRFEMER,
B2. BS H R AHEAKR, TRFEMEZER, Bl AT AR, H(6.00 £0.7)4. 7E270 d ik
RIS 7 FRE R 6 B T B3 AbEE R G SRR S A ok i B A 7, (181,78 £2.59) g, oy T LA AR BE,
BAKHZ Bl AAEE, H(109.72 £ 1.96) g.

3.3. FEIEHSEMNRBRG TAEAREE KL TR
FEZE 1 MG 2 A5 H R S AR Ay SR ol B A o EC LSRR N, B KA R B 5 R I R A IR )
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J 53 A 2 A A A G R b, MR 25°C~28°C, TBIE 60%~75%, M S0%MIFHE, 1ok R H T ORAL,
TE5 60 d W& RACHHRRE H TR, 25 180 d ICF RS TR . 270 d BRI, I 5 K A6 B R A Ak
HEAREEE, WEARKS, WA FE 7 R0 RAGERR R AR KO B s 22 57, 1 8 0& B R AR
R R . iR B AE RLEE 3.

Table 3. Differences in the effects of different soil preparation methods on the growth and development of Centranthera grandi-
flora under mixed sowing conditions

3. FRIEMFGEMNRBEAH TARAREE KL BNEMESR

270d
HREEH (g) PREEH () TR AR
AREE . IRA

B R RE(d) 60 d B (%) 180 d FkiEi(cm)

Cl1 19.60 +£2.19b 65.00 + 0.06¢ 24.99 + 1.35b 31.23 £ 0.94b 91.81 £6.73b N
B Bl
He KA AR
C2 15.20+0.84 78.05 +£2.36 34.87 +1.55 58.53+1.21 160.29 £ 6.93 N
a a a a B RRIKBOHM
C3 17.00 £ 1.58a 75.50 + 3.14ab 33.14+1.10a 5734 +2.03a 151.41 +£4.97a Ekﬁ;; A

T RPEHENTEME £ frdEE, FSVNG TR EE KT ZER(P <0.05); Bl 5 IRER KT 4.

MFE 3 AIAT, C2 AFE R ORTEEHRR I I (Rl L, SM(15.2+0.84)d, C3 AbFEBEAT C2 AbBE, =&
BEMESR, ClL A N AIEHRE H A ERK, 719.60+2.19)d, BE&ET C2. C3 4., EWREE
M, 60 dMIERKZM: C2 4B TR REE, N8 £ 2.36)%, C3 AFH TR RIALT C2 k¥, —F T
BEMER, C1 AT RRIK, ]65.00+0.06)%. 180d MEMRE KFL: C2. C3 A FHREHZEAK,
SEET C1 AR, Hrp C2 AR, NGB4.87+1.55) cm. 270d WK &I C2. C3 AEER, KAEHIRR
B[R SR EE R ZE RIAK, HEEET C1L AR, HApRIFreE C2 b, REFE H(58.53+1.21)g,
PREEE 9(160.29 + 6.93) g; FEHARK AT, C2 Ao FHEKKA REF, C3 IR, Cl AHEEE.

3.4. BT EIELRARBEG T AEARET KL BrIR M

B2 1. 2 M 3 mIn, 763 Afr, K RAEHARREERIFK IS BRI 142 1:0.7 0053 & LR IEEBIH S
BT 7K R LA P AR VR IR BB e i, YRR SC UG (R RE RS /INEEIE O A, T S CER R oy
TR 55 TE N 30% 50% 70%- 90% ) JLFNIAN RIS 22 (1) SR (LR 1Y, BAAid e o xf i, 60 d BRIt
R EBH Y o A 8240 53 A6 SRR B i Pt B R B, 60 d s LT, 180 d 3 3i A AE R 55 K 38 KA 5F:
D5 FOpR B o AR B B, DR [ F 0 KA SRR R AR KR B s 22 57, 1 KA AR B B AR K
i B AR . RIS R 4.

H7¢ 4 W50, D3 ARFE R RAEHARRE A I ) fe L, O(14.20+0.84) d, H BN ) B 351K T oA b
D1. D4 Wb¥H R RIMHZEAKR, TRZBEES, HENRARKRZ CK 42, 25(20.60 + 1.52) d. 60 d
ME B R K. D3 A TR R &, (7580 + 3.11)%, SFm T HALLREE, D1, D2. D4 ¥ T
W RENAKR, TREMES, BITRRMIMZE CK A, F(54.18 £ 7.10)%. 180 d & HAk e Al
MR I : D3 AbEE AR AR A B =y, 230 9(110.82 + 6.86) g 1(43.20 £3.27) g, w3 & T HAth
b DI. D2, D4 ACEEFEEEZRIAK, TRFEMEES, MREEHEAREEERIKIE CK &, 508
(82.82+9.49) g F1(31.90+2.30) g. 180 d i FMEMKKIA KI: DI D3 M FREMKKHLF, ZFEHM, R
FARIE; D1 AFEIRZ, D4, CK AbHf 2.
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Table 4. Differences in the effects of different shading rates during the seedling stage on the growth and development of Centran-
thera grandiflora under mixed sowing conditions

4. BHTRIEARMEBFM TAEHAREE KL BNRBES

HHEDERE REHERE(D)  60d Hik 10d
PREE H (g) R = () AR
DI 1820+ 0.84c  6432+545b 89.60+3.13ab 36.02+547ab ZEFFHE, kD, WAEAKIE
D2 16.60+£0.89b  65.02+3.30b 9232+331b  38.00+4.30bc ZEFTHESH, ki, WEKRX
D3 1420+084a  7580+3.11c 110.82+6.86c  4320+327c ZEFFEHM, HHZ, WAKKIE
D4 18.80+£0.45c  6424+4.61b 89.78+3.37ab 34.44+436ab  ZEFFL, kD, WAEH
CK 2060+1.52d  54.18+7.10a  82.82+9.49a  31.90+2.30a T, B>, AR

T RPEHENTEME £ FrdEE, FSVNG TR EE KT ZER(P <0.05); Bl 5 IRER KT 4.

4. IMNESITL

A S5 DLRAESA R B9 o Rt G, i I e A R R R =T, B 7% 27 SR G b A BT HAIE G 206K
TEHMR AR BRI 1€ 3 A A e, i i REC0N(15.40 + 0.89) d, 60 d JEHF A
(77.60 £2.07)%, 90d MEMEN11.76 1.23)d, M HCH(7.60 = 1.52)1, 180d MELIC K, HHMRE
KHERE, AR, T HALIE; HORISRS RAEA SR B ER LA 0.7:1 (G4 g)fif, RAEHAMK
BB R, (15.20 £ 0.84) d, VRHE 60 d BUETFE 9(77.10 + 1.43)%, 90 d M5E K E M (13.22 + 0.96)
cm, M HECN(8.40 £ 1.14)4, 270 d J5E FERREEE N(181.78 £ 2.59) g, W3 m T HAAHE; KFlFiRI%
TERBE G Beie /K 8 L AR A U IR F i AR B, DEACER Ml R AR, N(15.20+0.84)d, 60d AR TH
FN(78.05 £ 2.36)%, 180 d il EFKE N(34.87 + 1.55) cm, 270 d & HAREEE H(58.53 £ 1.21) g, FRiFE
9(160.29 + 6.93) g, MEMRKARLT, WRARKIE; TRRETE RIS B/ NG Hi— 2 50% 38 5H K &
s 60 d BN B R I, HIORRR S0% 2R e, A3 R KA B AR R T RO
(1420 £ 0.84)d, 60d T HN(T5.8+3.11)%, 180 d I EFRELE N(110.82 £ 6.86) g, ML Jy(43.20 +
3.27) g, MEMRKIHELT, ZFEHM, RARKIXL.

KACHHIR AR KR B 2 BRI . 2 AR HC b R S S R 4 1 2 3 5o o 3 ) A0 #B R b SR A i vl
BB IX AN I S 3 IR S SR SRR O, BT IRTHE, R TR R R [13]. BORTBRAE R R AEHA
FRELIZF EHEMAE 0.7:1 HIBTRACEL T BUER], fFa B 55 320m “fLEBME” #it, HEYEE
FE£ 1 5% 5+ 00 22 AT BRI AT AR AE AR 2 K B AR AR IR B [ 14] 0 4 Y R B T 4 468 7 0 2 Je o 4
TIREMEACGESN:, RTINS AR 2735 J1[15]. 50%:3% 626 R B AL B P47 17Ot &1E H
R eI AR, 5 Huang S56[16]7£ 245 FHRE B FE 0 R LI o B2 EE A (40%~60%) Fioid #E R AH — 35 150
S5 FON Y2 AR 2 R AL R RS AL T S R AR AR, X R T B A M b 2 b AR e A SN

SEEk

(11 X% FEEMESEANTEEHE MM Jbat: BHEEHARE. 1996; 350.

[2] ZEWNE, ZekME, BX4E, . PP O AR 2 A0S0 K 3R YEAE Y KA B R SRR AR B 7T (0], s 5 ARk, 2021, 15(6):
5-8.

[3] BEREZAEEEPERGRS. EAE R FMM]. dbat: AR TA R, 1986: 102-103.

[4] ERFEHEHRR, (FERE) wEs. PEREE L, B8 M]. B RS REAR R, 1999:
353-354.
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BN AL 2 5 SR AU [D): (228 3. Bl B EZG R, 2014.
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