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Abstract

In this paper, the soil of different continuous garlic/pepper rotation years in Southwest Shandong
Province was studied with the treatments including continuous rotation for 1 year, 3years, 5years
and 7 years. Soil nutrient characteristics, biological characteristics, enzyme activity, garlic and
pepper disease indexes were studied. The results showed that the yield of garlic and pepper de-
creased with the increasing of rotation planting years, and the lowered range increased year by
year. The pH value and weak alkalization process significantly increased. Soil organic matter con-
tent decreased; meanwhile, the content of available nitrogen, phosphorus and potassium in-
creased year by year, and there was a proportional imbalance among nitrogen, phosphorus and
potassium nutrients; especially the available potassium content was too high. The continuous ro-
tation planting years of garlic/pepper also had significant effects on soil microbial characteristics.
With the increasing of rotation planting years, the bacteria amount decreased first and increased
afterwards; fungi amount continuously increased. Soil enzyme activity, B/F and A/F ratio all de-
creased; meanwhile, the fungi disease such as garlic root rot and pepper anthrax aggravated year
by year. The replantation obstacles were significantly aggravated at the 5th year, which was the
optimum period of changing the continuous garlic/pepper rotation planting pattern.
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1. 5I8

ST X RFR R A e . W ER. R, SIS R, R T AR
o, - BESTERRR R, OB S T FE KR Fis DB MR B R AR 301] [2] [3]. BEE s - MU VEFP AR
SRR, LA 2 BRI X, KFaiR e . BRI &5 S M R N, G KT
KSR B B AG 0E F R, IR AR S LA ) R AR BB VA G, AT A5 R
TIEFE AR, RPN TR R E R AR . IR FSR - ARG AEAE PR 3, 4y BRI
R AR IR A R AR TS DUEAT R AL E , BAE RS - VR IR RSN R, Sl
WE - WECAE HIRIE E B . A B - BE L PR SR e
2. MREFHZE
2.1. WIS X

&2 BH A E RIS PR T R, 7 T b4 34°52'~35°40", RZ 116°7'~116°30' 2 [7], 2&4H
FELWIRFZ S B2 2. & 2 BRER W ERERRG SR, LA ER, RS, EFETREEZNX,
Bk, BESiRE, WEET, WA, WHREZE, KEREIK, BKED, 5HIIKE, Fhk
FARAGK, NS, AKER, WHEZ, EH2MREDEK. ZEFYFEERNE 6945 2
K, ZEKRE 1200 22K, FFAIE 14.6 $RIKE, HER £ 2220.2 /M, SFXRGE 2.0 KiFE, TofE# 215
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Ko AR (25 FEK) e 1 A6
2.2. IR EE SiXIE M

RIGINE]: 2018 4£ 10 H 3 H~20194£ 10 A 7 H. RIH & 428 MEBEHRZR, /RlkE e —k
W~ BAGCAE AR, RIS 8, MRS EAH R, ME 145, 3 4E. 5. 7 FEwE - IS TE

2.3. MR

NG 3yl Sl L (Y SN O SRS VN Y a3

Kmrakds 77 17 0.19 m, #RFE 0.13 ms K& V8 g w4 3l it FH 40 (17-17-17) P B4 52 &, 2/3
JEHE + 1/3 18t BANGRE: 77 2019 4F 4 H 17 BB, B0G 3 1753 Fh— 1T B, #RATHE 57 JEK x
25 JHK . BRSO, P 8500 HR/667m>. B LB AL & KGRI R Bl K pP 2l N 4 kg/H
A ZERTIE HEZE N 4 kg/Ti + PoOs 2 kg K,0 4 kg, SLAKJE (55 —IRT 1645 SR g 1) &5 667 m? izl N 2
kg. KO 4kg. 2019 45 H 15 HUEK K77, 2019 4F 10 H 7 HUSGR B

24, HmRE

TR - WO WINE R Pr 3B R . R IEEEE I, KGRI E P R, T 2019 4 4
7 B RGER05 2R IR 2019 4F 8 A 10 H MUK IITHEST BIOHOR T HIAI 22, 2019 4 9 J 28 HHUH
PRB, e R BEAR RS, IR E ™ 5.

25 MEFHE

251 THEFHFENE

pH K pH-2C K% EREETHIE ; LI NN & BR H EAR IR A BV - AMNPIEN 2 [4]; AR
e BN E KA 1 mol/L NaOH ¥ #£[5]: A & & &K H 0.5 mol/L NaHCO; =42 - $HEH T b (il g
[6]; JH B &K H KA EETHEN E 7]

2.5.2. THRNEPHENZE

KA ORI E LI AR . LR R BR8], AR ECE K A4 R R RS
FRHE, HWHECRHYT - GNP EdE, MERRHEBE RS R & IR — SRR R S A R
i cfulg (1),

2.5.3. 1 3EEEE MM E[9]
JUR B SR FH R By - R GRIR AN b (s, o S A SR ) T B R A0 s v o s RERE S R 3,5-
Tl FE K R L (el o2 s o R T ) o R K — /B EL (20925000 2 o

254, RERFRE

RFRAR I I8 v S AR 7 AR 1E[10]: O 2%, Kigsit ke HAE KRR, EEEIR: 1K, Kt b
B 1 RrHR R AR T, FEARES A B, MM 3 &, fEAREE, AWM AA
KEARIEBE: 5 g0, Karth B3 1. 2 FamtAess, MWE D HESE, ZEMTHAKRRE O 7
G, Ko BI85, REARIRE, ZEEEIEHAA KRR B SR BE .

AR 73 AR E[11]: O %, JOWRBEs 1 4%, FRPEMA G RLMAN 2% LT 3 4, FRBEmEAR
SR 3%~8%; 5 2, BEIIAN S R 9%~15%; 7 2%, R BEHAN 5 RS A 16%~25%:;
9 %%, FRBEMAN & RS 25% LA b o BRAURIERIE R A GRS 7%): &/NXBENL 5 s, & sl
5 bk, WA RHRIATA RS, F/NX A 25 bR, ARYE & F 9L BRI FE BE i 2 SO 200, FEE I HE 4.
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YORFHNRME x ZBEEARE) x 100/(F R A x HEREARLSH).

2.6. BiEALIE

FH Excel2013 Xt Fr 3 5dm AT 012 4038, FH SPSS24 Ziit /34 it 3#E4T Duncan 4%, 4047 AN [E) 4k 3
V] P 22 5 S 2

3. BZREHh
3.1. BAEFRYFR - HFEHNF I

BEE wr — MUECIEERRPIBE I, KRB &1 BOUERE R 1, KB 2), HBREZENK,
BAEZEE 34, KesfBR= 51 2 TRE&E%E, 0 RIREM% 3.22%81 7.37%, o HURG & FiE O A B 3K
Vs BAERZE 54, - MUTERIRE QB EE K, 2 RlFEIK 14.12%F1 17.36%; f/ERE 74, P E
R 43531 9 49.63% A1 43.56%.
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Figure 1. Effects of different continuous rotation years on yield of garlic
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Figure 2. Effects of different continuous rotation years on yield of dry pepper
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3.2. BAELEPRXY I ST FHERIR I

1A, BAE R - B AR R N EFERAE S B A ISR SRR . Hodr, I pH S
ThEm, BAEELS 7T pH TS T 054 NS, FF - HUEERMES SBUA . B SR FE &
B BIFAE T S, R 4 A 1.50%. 11.18%F1 8.97%; A HL & & R IEELE, FIE A 3.03%.

Table 1. Effects of different continuous rotation years on soil nutrient

F 1 AERIEFERM LIRSS S ENFN

pH fH AR Bl gt 2 AR A
04 7.84Cd 12.53Aa 64.43Bc 36.27Cc 212.15Bb
34 8.04Bc 12.46ABa 64.15Bhc 37.46BChc 216.74ABb
54 8.17Bb 12.32ABab 64.92Bb 38.81ABb 221.62ABab
10 4 8.38Aa 12.15Bb 65.47Aa 40.39Aa 231.18Aa

e RPHAR RN EAREREEEIE. ARV KS TR 5 R A B 0 72 57 8 (P < 0.05) 8l . # (P < 0.01), T,

= - W EERN TR E PR ENF L

2 a0, R - WORFSCAEER L3, SUEM SR MR dRERE, BMERIENT
A B 6], EEBERD. 55 - WECIE 1 £ 5 4, PR LR . R mEUE R R,
HEHE ST Y, MEREEREINE 7 4, M. AEEENNEY S BH 2T i, H
B/F Il A/F AT 2IZE R Retash . 45 RRH, %—m%%@%Aﬁiﬁﬁ$%ﬁiﬂﬁﬁ$%ﬁﬁﬁm
REAEF= A2 R E M, SRR DU A E R E =, BEBERS TR, R R R SRR,

K BIF Fl AJF HiZ4E T B

Table 2. Effects of different continuous rotation years of garlic-pepper on soil microbial quantity

2. TRIRAEFIRY IR E B ERIF M0

4T (x10° cfulg) TR T (x20° cfulg) HHE(x10°cfulg)  MAEYME((x10°cfu/lg)  BIF (x10%  AJF (x10%)

14 57.46Aa 10.97Aa 6.61Cc 68.43Aa 8.69 1.66
34 38.51Bb 8.23Bb 9.54Cc 46.74Bb 4.04 0.86
54 21.18Cd 4.75Cc 16.29Bb 25.93BCc 1.30 0.29
7 28.44Cc 3.39Dd 28.22Aa 31.83Cc 1.01 0.12

3.4. F% - MUEAEAF PR - RERTE M AR N

3 KU, BAF 7 FAIEMMREE. LA AR TENERE . BEIREEVE MR B K, Rl RE 1
A AR E Y 58.55%. 67.03%. 45.51%F1 36.45%, 1] W% - MUEERAE S S IR RS M IE
%o

= - B EERM T - BURIBIERAS W

AT, PURFEARE . BRI S A QR 0 SRR 1k AR T AR R IS TR 4, Y 2L
i (RS oy INTPANEA IV SEZ
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Table 3. Effects of different continuous rotation years of garlic-pepper on soil enzyme activity

= 3. NERAEFRY TIREE MRS

WR A mg(/g-h)] S (mL/g) T MRS/ [mg(/g-h)] WEREE/[mg(/g-h)]
14 2.34Aa 1.82Aa 9.25Aa 1.07Aa
34 1.93ABab 1.75Aa 7.58Ab 0.91ABa
54 1.56Bbc 1.59ABa 5.49Bc 0.55BCb
7E 1.37Bc 1.22Bb 4.21Bc 0.39Cc

Table 4. Effects of different continuous rotation years of garlic-pepper on disease index

= 4. FREAEFIRITR - L RiE AR
RAFRJE T B 5 (%) KRG TS 155 (%) BRI ST 2 (%) BRI 1 1545 (%)

14 2.89Dd 1.06Dd 16.44Dd 3.41Dd
34 17.33Cc 9.67Cc 27.56Cc 12.29Cc
54 36.67Bb 24.05Bb 51.33Bb 24.89Bb
7 57.56Aa 39.83Aa 72.22Aa 37.75Aa
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1) % - WOEFRAE 2 I - S5 i AR « DA 37 - BUEFRAEFIREA N, Fo/E 288 7 45 135 pH
ETFR 0.54 ANRhy, HIRSSHALBEREINGE, 0K BB B m R 1 435, 9B I G )
% opH 8 = R BON PR #1 5 - BUS PSR E R R 2 — . B EHETN AT, B E R M B B R 1
RERHEREREL « I BERES . R R HH 25 Bl FE RR S ALK B A

2) AR IEARSZIR, LIRA VLR & & IR E RGBS R REEAT, 75 - B 0%,
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W, w5 - ARSI EEE I, A LUK SERSATIE R R H A MR & 2. H Al 3 BR S EIGR E
— B NA NS LA NUR S &, MANERIEA L, BN & v R X5 - e 1E LA LR
FRMNFEER. LEEHRMERE LS MK R, Fik, 45 R R RS A
ARIHE R, 51 S0 HUAE i -

3) A~ W, HALEH L Ag) e AT, B I A . T R e AR A it FH (15-15-15 Y 17-17-17)
PR SR, KRER R BN A LE 512404 1:0.36:0.70 [12], SR U I L4712 A 1:0.4:0.85
[13] HI T [RIFPVEDIR M (7% 5 LG SE AR [, e AR P Db SR 1 A T3 Fp R BE e R 7k, ) —E IR0 &
WEEE, BARICYIERRE, S EENEET R, NP EC R Maas. STHE
BENAE S, NI B R AL, RS BRAE = AT AR M AR ERMA S . KRN 5 E i &=, &
MFRCHT RN . BhAh, EEIEAR B AT SR A (1) (15-15-15 8% 17-17-17) P4 84 &= 4 A0t A I 48, ek
& T & PR R X K AR T T IERIBE R . HET JIEE

4) TR SR, R EREINE, AR - AR EMEERRAR I, LEREEYE R
SRR eSS, BAUEMREE A B0, AR EBEGInES, Tl i Ay R
A7, (RIS IR PR, IR S AR S AN RI[14] [15] [16], LAKmRARJE I RIBRARCEE o AR
R AT RAERZEIR, REFEER - BU=2 M5S0 TR s R EEE . Bk, 5% - e iE g
HEINAEYIRE R, FAMFEMGRARESE W KRS, @l HE. B B PUAERMPIREKSE

WA, AT RANEIR AR 17], B FRARE . BRI 5 M R AR
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