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Abstract

In order to alleviate or overcome obstacles of continuous cropping in Pinellia ternata planting,
taking mono-cropping as a control, P. ternata was interplanted with germy ryegrass and its seed
extract solution was used to irrigate the soil of P. ternata, whose effects on soil microflora, the
growth and morbidity were to analysis the feasibility of dual effects of allelopathy and endophytic
fungal stress resistance of grasses for mitigation of continuous cropping obstacles. The results
showed that P. ternata interplanted with germy ryegrass and its seed extract solution significantly
reduced soil mould colony forming units (CFU) and urease, but increased bacterium (CFU), acti-
nomyces (CFU) and microbial diversity. The content of catalase and phosphatase increased after
intertreatment. Irrigation treatment was related to concentration, which decreased at 50 mg/L
and increased at 80 mg/L. Compared with the control group, both the two treatments can reduce
the incidence of tuber rot and increase the reproduction coefficient of Pinellia ternata. The effect
of irrigation treatment on the growth of the overground part of pinellia ternata is related to the
concentration. 50 mg/ml extraction solution can inhibit the growth of the overground part of Pi-
nellia ternata to varying degrees while 80 mg/ml extraction solution can promote the growth of
Pinellia ternata. The results showed that intercropping with ryegrass and watering with certain
concentration of seed extract solution could increase the yield of Pinellia ternata.
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1. 51§

TIEMAEMX RE B BB R ET], AE. FEBER 2w IR E YR R RS A AR A &
R[1] [2] [3] [4] [5]. Mi&EMEAE Eae M- A HEERS, (Hi T B X ImAE R,  HIal kg [A
KK(@4~5F), TIETATRAR, BUEEEMEAGATRE, GRBREAS, AR T YA KRE. B
i, EEAE OB BRI X B B A T S OGN 2 . T LA B L R AR E
FE R S R B R RS TS T I T (6] [ 7], A B AR Frs 7 T it 5t H BT T MR 1 IH 28 ZE R
ISR LS G B 1A 8] T BLR MW ZE M A RV B AR RS e A e, (H s i KA —
SE IR o R, iV 25 2 SR A2 (1035 G AN 251 00 [ o AR SR FH I BA 97 24k P 3o B A4k
JEAE RO )7 TR R 22 B0, e F A SR VORI e S AT PR AR, YR AN R A
TIEX AR E A X R B A KA T (52, AR FUAN [F) A B 7 V24~ B R B ms 308 77 THI Y 22 i
BB, AR EEE RS AEYIBIA 18 Hh— 200 LR

2. RREE

2.1. M8

P I SR B PRI 2 B IR R E Y . 2a L8
PR EE M T PRI 2 BRI AT R, IR AN B R S R 22 R SO R
SERE SIS PRt . B RO BT B R R 5 R T I AR 1 Neotyphodium J& W B TH
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2.2. A&

22.1. BSEMFRIBRERINEIE

Wy o B B PR, R ZRTRKIIE, = B AR R R 0 . BREUK ASRE L 200 g, JRE 1000
ml KRBT, FEBESE T2 24h, 48h. 72 h 248 3 Wk, RIEEIF 3 ERBUR, K453 1000
ml ZFEMPER, BT 4ClKFEN&EH.

22.2. BEEMTREBTANEIZ
B L IRV A U FROREL PR 281K 43 T 4k SR PR 22 80 mg/ml. 50 mg/ml i NAFIREE, BT 4°CUKFE
R S 2 SEEG S A .

223. REEMTHEERN

V4 BRI FLE 5% NaOH + 1% R & W ORI, FRAKIFHE 3 40, N 0.8% L 15 vl 2 fi i
W T BEAE, KB 20 min, AEH TR G, FEAH ESRKAYE 3 K BiEE 16 mm x 16 mm
a3 F, JeBi(Leica, Germany) Al P9 A2 B B 22 10] [11].

2.2.4. R

RIS 53 TR = MR PR 7y, e R A P A RS 0 1 B 7 b S 338, DAY 1R R R IR R
TGSEALFE (B 50 mg/ml F1 80 mg/ml). 77 b SR A FLAY: B AMESE VAT AL BE, W AR F o xt e . 2
S ANEE, FE S K. PMXREEAIL AN Smx3m, HMCEES 3R, AT, BT
BIiR FNERE AN, Jra-Fd, 84, FEGMATHRIFFE AR B EZE. B3 em A4, 17005
emo FEMZEL 1.5 cm. FAEFMEE TR — KIMAM TSGR, BREF I 300 ml, X5 HAE 7O
A 30 L, FEAI—X, PR, FuEHBRKS . SFRarkr2d il SR, AR EREOEE R
M4 —E .,

FANSLIG I ST H R A B R T AT B 2 AR, & T HON A R E . A B AR A
105°30" 564 34702 7], ¥4k 1692 oK, F-FHIFEMNE 500 Z2XKAh, F1FHRR 8CLh, &FELH
29170 Ko J@ TR LG MES . LN L, pH 6.8~7.0, AHRS®E > 10 gkg, EHTZH
SRR, JU AT A B 0N 7 b i 5t 44 v Ak

FENIREIAE A AT HN DI E AR ZZ B TP st = . SR A L E i, 5=
Ah I A

3 H 28 HMEE, Hikm, Z0E. 2. HifT 6 H 12 Hillg, LIERFRMAEY . 1%
B s e B RE RIS R G R G 8 T RIE . F AR 2 om YL AGEL 0~10 em 1)
REFELFE, T 4CUKFEIRK -

2.2.5. HIRANESFREVHENE

KBRS B LR M . A BFRAREEE, JEmlt . 2EAnHtNEEREA
JREEFREE, A H IR 1 SR, AWE MR H ST KREEFRE, £5 T REFRE EREFRIH
HRBOTEON W, HLORETE B E T AR, KA RE O, RRHE NG SRR
F[12][13].

P A E BRI LA B/F THE A B/F = L34 S/ LI R R AR .

2.2.6. TIREGTEMAGNE
JORTG FH 2R By bb 292% . 3o S8 A0 S P 0 5 R ) v S R R s . R M B R TGRS 1 K FH W R A —
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PALE BRI E[14]
227, ¥ REKENER R FERG T
MFESRFRUT

D) R, ZEHE. ML M B S tkAEEE. BERWEKRS, BT RPFENE, ot
T ARSI S TR, T b RO E 2240

2) FHEBEHAMG BT 1.0 om UERZETHE, BIHARM = RPUREHUR AL

3) PRGBS DURR G B PR DUR I B Z 5k DL a0 HRos

2.3. BuEAbE
KH SPSS13.0 5 Excel2010 #A4-3E4T J5 2 73 M AL 2 A6 56 .

3. ZRE S
3.0. DIREE. MEE. AERESH

3.1.1. HEFELEN LR E R BRI

M1 AT RUE H, xR, WAL e A . TR . R S EOR B/F E T
LR HE TR Hor, G R SR EE A OC, M FE R TN . 40N 50 mg/ml I 4B T+ T 2.55%,
I FIEIN T 2.94%, R A E R T 3.67%, AEY S BN 3.77%, B/F fEHEG N 4.25%; =K B 80 mg/ml
A AR A5 B S5 B BN T 6.59%, UER B IE I T 5.45%, BRI/ T 7.95%, A S8 5.79%,
B/F {H3N 8.49%. [FI{EACIRAN R ARG N 5.40%, AN 4.61%, FHIFH 10.09%, A9 050
T 5.11%, B/F {HIE 1 9.43%.

Table 1. Effects of field different treatment on soil microbial community

= 1. BEAELER TR E X RAIF M0

ZH T4 Bacteria TRZE B Actinomycete H1# Fungi S Total

AL (mg/ml) (LogiCFUg-) (LogioCFUg-) (LogiCFUg-) (LogiCFU/g) B/F
CK 6.67+0.12a 477 +0.08a 327+021a 7.43+0.01a 2.12

50 (mg/ml) 6.84+0.23b 491 +0.02b 3.15+0.03ab 7.71 +£0.03b 221

80 (mg/ml) 7.11+0.19¢ 5.03 = 0.07¢c 3.01+0.14b 7.86+0.11¢ 2.30

[ {F Interplant 7.03+0.17b 4.99+0.11b 2.94+0.13ab 7.81 +0.09b 232

TE: AEELEEOE AL, AF T RERORTE 0.05 KT EEREE. TR

3.1.2. ARFELEN LR EDPH BRI

A2 AT RUE H, SRR LR, PIRRAL BRI REAE LA B L R . A SR B/F BT
LR EE TR Hor, G R 5 IR FEEA ¢, MR FERCR TN R . 4 0N 50 mg/ml I 4HEG T+ 1 3.34%,
TR EIE N T 4.52%, B EEIRAD T 6.52%, fAEY RS EIE N 4.93%, B/F HIE N 5.07%: =ik 80 mg/ml
AR A S AR 0 T 6.09%, R B 1IN T 6.57%, F R BRI /D T 10.25%, A S 210 9.05%,
B/F {H38 1 8.76%. [I/EAFRAHEE RN 6.39%, LW 6.16%, HHHD 9.63%, ALY Eiy
1 7.99%, B/F {EIE N 9.68%
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Table 2. Effects of field different treatment on soil microbial community

2. BHAELEX DR PHEMX RO

2N Bacteria JRZEHE Actinomycete K14 Fungi B2 Total

AL Treatment (Log1CFUg-) (Log1CFUg-) (Log1CFUg-) (Log1iCFU/g) B/F
CK 6.89 +0.22a 4.87+0.13a 32240252 7.51+0.12a 2.17

50 (mg/ml) 7.12+0.27b 5.09+0.11b 3.07+0.16ab 7.88+0.17b 228
80 (mg/ml) 731+021a 5.19+0.13¢ 2.89+0.27b 8.19+0.14c 236
|&]{F Interplant 7.33+0.18b 5.17+0.15b 2.91+0.13ab 8.11+0.20b 238

3.2. TEFERmEMTH

3.2.1. HEAFERER R =L IRESE MR

FH A1) b 3 L3 rp = bl 2 i 5 0 A LU 38 TR (GE 3). o Al s B R 2 B fp IR SRR B S
R & BB IR I I R R, MIREAN 50 mg/ml B R 5.03%, 80 mg/ml i T & 15.72%:;
it S EE & B4 50 mg/ml I R % 2.66%, 80 mg/ml B ETHT 3.32%, FRYEBERCHEE & BAERE AN 50
mg/ml i R F# T 1.64%, 7 80 mg/ml i =7+ T 5.51%. 50 B LL , [AI/F Ab 3G IR & &2 N % 13.84%,
A A SR BRI 250 Ty 3.65% A1 3.95% .

Table 3. Effects of field different treatment on soil enzyme activities

7 3. AETEAIEX IR 2 L IREGE R0

4B Treatment Ik Urease AN S Catalase TR MW FRIE Acid phosphatase
(mg/g) (ml/g) (mg/100g)
CK 1.59+0.01a 3.01 £0.05b 13.43 £ 0.04b
50 (mg/ml) 1.51 £0.03a 2.93+0.13¢ 13.21 £0.27¢c
80 (mg/ml) 1.34 £ 0.06b 3.11+0.21a 14.17 £0.08a
[A]4F Interplant 1.37 £ 0.04b 3.12+0.16a 13.96 = 0.23ab

3.2.2. WA EILEXHR AL IREGE MR

T AL P 3% b =l B S0 A AR I R R (R 4). AT TR PR A IR S, IR
H& B W 3G A F Rt s, MK EE N 50 mg/ml i R % 8.55%, 80 mg/ml B FR& T 17.11%; il
AL A AR I B BRI & 2 I T IR B N I ER T R G, SXTRRAREL, 50 mg/ml B i AL
ST 7.72%, 80 mg/ml B EFHT 6.43%, FRVEBEHE NG & B IEWREE AN 50 mg/ml B RFE T 2.62%, 7E 80
mg/ml i BT 6.13%. 184 5 T I REG & 2 FEAK 8.55%, i S EUB& = AR M MR & =0 Bl FH i T
439 8.36%41 5.01%.

33. ¥ BFEEKTUL

3.3.1. HEAFEREMEREE KT

Ext AL, R A A EE Y AR KR bR SRR A R . (R B, AN T
10.31%, M-HERAHINT 9.63%, ZEMHEIEINT 9.35%, EHABIRE T 16.84%, KL T T 56.43%.
GEREALIERT, 50 mg/ml 5 R P 2 BORFIR RO 1 B A K AE AN R RR IR, SRR
LB, thm FRE 5.42%, WHEIFUTRFE 4.93%, ZE0FE N 5.61%, (HEHEAEIEE T 8.42%, HZERE14mH
RIFHTPE T 56.84%; WFEY 80 mg/ml % 1 5 [A] Py bbb 350R1HE R 35 A8 K357 AR AN [RI RS B2 ) AR A
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Frp PR T 9.75%, MG T 6.85%, ZEMEIEINT 11.21%, ZHEARET R T 18.95%, HZEH
JE R T IE T 62.82% (42 5).

Table 4. Effects of pot different treatment on soil enzyme activities

= 4. AR FELIEXIR Z T IREGE MR

. WX Urease I AT Catalase TR 1 RS Acid phosphatase
Ab3E Treatment
(mg/g) (ml/g) (mg/100g)
CK 1.52+0.03a 3.11+£0.11b 13.37 +£0.20b
50 (mg/ml) 1.39+0.01b 2.87+£0.19¢ 13.02 £ 0.26¢
80 (mg/ml) 1.26 £ 0.06¢ 3.31+0.14a 14.19 +0.23a
[A]4F Interplant 1.31£0.03bc 3.37+0.17a 14.01 £0.21ab

Table 5. Effects of field different treatment on P. fernata yield
= 5. AiERELIE B AL KIS

AL Treatment PhiFi Plant height/cm Leafu l—reﬁjimz) Stem lééaftlj—wfght (g Propi%fjﬁldex iﬁd};z)
CK 5.72+£0.07b 17.23 £ 1.37b 1.07 £0.02b 0.95+0.03¢c 12.21 +£0.14a

50 (mg/ml) 5.41+0.16¢ 16.38 = 1.21c 1.01 £0.05¢ 1.03+0.07b 527+0.07b
80 (mg/ml) 6.33+0.23a 1891+ 1.14a 1.19+0.02a 1.13+0.04a 4.54+£0.03¢
[H]{E Interplant 6.31+0.12a 18.89 + 1.05a 1.17 £ 0.03a 1.11+0.02a 5.32+£0.05b

3.3.2. BB FENEMNEFE KT

5 HRAHEL , 78R P b A R~ B 3 AR KRR S R 238 A8 Ak o (IR ALER IS, AR S 1 11.09%,
HETASE N T 11.09%, ZEMEIGI T 10.71%. FH AT T = 17.82%, KIRFE TRE T 76.74%. wRHEALEE
N, 50 mg/ml 5 B 2 2 FOR IR RO 1 B A K A AN R R B AR, Hoh, BRE R RE
T 7.17%, MR 5.02%, ZE0HE TR 8.04%, MEEATKTE T 10.89%, HZEEIEM KRR T
T 60.87%; WA 80 mg/ml Xf - B A AR Wb BRI R R AR K A T ORI R R AR, Heb bk
WINT 12.12%, WHEAEINT 11.61%, ZEHEEINT 12.50%, ZHEAKT & T 19.80%, BB K
R TR T 75.56% (3 6).

Table 6. Effects of pot different treatment on P. ternata yield

6. AR ELIER 4 B E KA

AP Treatment H&E MR 2 %lﬂ—ﬁ %E% i’ﬁl Eﬁﬁ(%)
Plant height/cm Leaf area (cm”) Stem leaf weight (g)  Propagation index Incidence
CK 5.86 +0.07a 17.32+1.37b 1.12 +0.02ab 1.01 £0.03¢ 11.09 £0.12a
50 (mg/ml) 5.44+£0.16¢ 16.45+1.21c¢ 1.03 £0.05b 1.12£0.07b 434£0.11b
80 (mg/ml) 6.57 +£0.23b 19.33+1.14a 1.26 £0.02a 1.21£0.04a 2.71 +£0.09¢
[B]/E Interplant 6.51+0.12b 19.24 +1.05a 1.24+0.03a 1.19 £ 0.02a 2.58 +£0.07¢c
4. g

WAE R AR TR AL AR, AR RS — SRR [15] [16]. & 210 T K4
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My AE. 2 HRURT, SRR LEIAER, —IHEYANERFEIRRIOCE T, —Tr
T P A SRR AR M RE R B I I AR RO . SR e A X AR a5 AR ARV a FRBTRE D,
e AR BN BEs. WEoRE R A IRIPEE R ST, HUWR RUESF[16] [17]. ABTFUAE SRR, T E R
5 F A B A TR AL B AE — e R Lo T IR R AR, SR A
MR JTURIE R AL, AR R, XMEAAA R TR A T IR SR FEL Y
TIRGEY A S A BIRE R R, BEREBCE A AR RIRIER, PR ARRER L5+
WEVIESIT IR . L E A S BRI R . B SR B RR T A e . X EL,
BrLIE R, AT RE S M A SR ] B Y R A AR R A R

TR LRV TR RE RS N EES 58, R EEAESRET RGN D, S HIEA N
SR AL i AN L3R 7 A S AL, HE PER] SR 3R 0 AL RE T 5 55, REYERF HIRIE I —
ANBLEYESRPR . AW SRR AR AL B b R S R L TR R, T S A R Ik BRI I B T R
(AL Ak B I A e Bl PR AT T T vy TR R AL B S UMK BEAT R AR, Bk B AR A 1, BRI B A
M AR BRVEREIR G & B A A S BT e A A T ARG IR I 1R TR 2 AL o B
WAE B IR A 5 T IEREE A — E KR .

ARG 45 AR, I B 22 B0~ 52 (8] 41 B Pe ey o R 22 M IRV RE A Rt S H AR K
WL, FHorp, RABBAC BRSO 2R BRI BOR, ik B ROR BRI SN S o 1]/ AL BT 2 5 4t |
AR A E R BCR B BEREAL BT &, X AT et ROt AR K R AR R IR A KRS, S E 5
PR AR A AR JE I (A A, AR R SRR S AR R AR D, X AR PR - WA K,
EREE AR A AE A, AR AR - 5 0 A MO ZE 5 20 A 5 T PR LL T o X S5 A B P AT 12
i HRAE S ERD, ARSEE S8 HAMRZEH VN, Y A0 i e —E
FEPE b IR E VI R VR, S e A TR0 S T P35 A P 400 1) 50 L2 3% B0 L ) o 22 S A
UEYIREE ST, YIRS, SRR, U B R 4R A RE TR . AHIE T A
KB Ty A REAT R MOEAE FRAG H oR I AE K BIVE R, A I A o TAE KT A . HETR
PR B AL FI R B A AR U ST VR S T AR Y H TR NS 2, A Tt — P IR,

E&mE
HRA =S5 R AW H (2015B-153); KK T RHE ST RIINE .
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