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Table 1 Basic physical and chemical properties of cultivated soil before planting

AHE SALBRE

FoKE

B AL A

FEHBAA TR H
/(g-cm™) 1% 1% /(mg-kg™) /(mg-kg™) /(mg-kg™) P

EE64ET6 1.00 21.00 15.00 78.44 200.63 44.29 8.00

HEME94ETY 0.98 20.47 16.42 32.58 180.98 19.63 7.97
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Table 2 Effects of different soil treatments on growth indexes of lily in Lanzhou
R 2 R AR pisL ZEHUBR MR () ARG (T ) Ho e
HAFE 64 T6 LI Xt R CK 0.4340.02° 1.36+0.11° 1.56+0.06° 7.61+0.98°
7 SFM 0.4040.03¢ 2.24+0.12° 1.30+0.27° 9.27+1.57
Pl MF 0.38+0.03° 2.01£0.36° 2.34+0.14° 14.6142.02%
TEZETE I H SFM+MF 0.37+0.02° 1.9240.04 2.8240.28° 18.02+3.33¢
AL Xt CK 0.26+0.00" 2.09+0.14* 1.65+0.20° 12.80+1.24
H 7% SFM 0.28+0.02° 1.37+0.07° 1.11£0.13° 11.92+1.45
B MF 0.210.02° 2.29+0.10° 1.95+0.11° 23.97+1.02°
HEZE Tk H] SEM+MF 0.210.02° 2.12+0.13° 1.05+0.11° 11.94+1.47°
HEAE 94 T9 Y X HR CK 0.4240.01° 2.82+0.17° 2.85+0.26° 14.94+0.65°
7 SFM 0.3940.02¢ 2.05+0.34° 2.95+0.49° 16.51+3.00°
7 MF 0.42+0.02° 2.7740.15° 2.04+0.24 13.68+0.90°
HEZE R B ] SFM+MF 0.41+0.01° 1.53+0.05 1.52+0.09° 12.65+0.60°
EAE ] XTI CK 0.18+0.00° 0.80:0.04° 1.37+0.12% 16.75+0.98"
H 7% SFM 0.19:£0.00 0.75+0.03* 1.61+0.21% 18.88+2.19°
P MF 0.22+0.01a 0.73+0.01® 1.8120.07a 27.28+0.62°
IR TR R ] SFM+MF 0.19+0.01° 0.69+0.03° 1.23+0.11° 16.15+1.24°

AN T Tt 2 A ) AR bl P AS [ Ak ) 22 55 W 3, P<0.05

SFM+MF Xf T4 KA bR 52 i 52 2% . 16
LA, 5 CKAH L, A 2 A K hn i 3
43 T6 A AR el kb (5 S5 HA i 48 8, — %
439 e CK 2 340 81% . 137% ;4 A K A8 b i
TR, 4R T6 BEAL AR S L (15 ), T9 4l i AR
e b (B ) S AR L (T3 , T S AL I AR 5 e (A
), 50 B H CK i 35 1K 36% .46% . 47% , 14%; H
RI0AMWEEMHEERA W . 5 SFM A L, SFM+
MF £ 3 A K A8 Ar 5 25 38 0, 43 512 T6 &)y i AR
(P E) S e 8 To A AR T L (&)
=& SFM I E BN 117% .94% . 55% 52 ™
K05 25 TR, 43 U T6 AL 25 Mk 5, TO 4
HIIARIE L (1) , 20901 b CK 5 3 F#AIK 25% . 48%;
HAR N HAMEBHEE R AR E
212 WREFEA

A 3 ERKEH T DUSAE IR 22906 T,
WA 206 70 PR (R 1) . BRI, 5 CK
FHLE , SFM — & FREE L4 T R K AR R 76 1, MF
I SFM+MF fi¢ #F T HIVE (AR 76 7. SFM7E T6 %)
B0 AE 0] A MR AR TG T L CK O 3 I T 45%
25% , MF AL BEALE T6 %11 ] L BEAL I (ORI AT T9 %)

AR FR 3% 7 e CK 43 0 2 5 T 47%.40% .
32%. 18%; SFM+MF 4k H 7£ T6 41 v 1) Al T9 4 i
W1 R ARG J150 3 e CK B3I T 29%.29%., 5
SFM AbFEAH L , SEM+MEF Ab BEAR 22745 Jy 38, Horp 3
ASBF I 22 5 3, A B T6 WM M AE I, TO
WY, =35 530 e CK R 1 136% .60% .21%
213 =

5 CKAL, SFMFEE T H A /7 & , MF 25 T
22N H A7, T SEM+MF &b 3 %t T SFM Ab 3 B
R 118 7 o B AR AR, B A — 2 B B (3R 3) .
HL# T6 M T i) —4FAE &7 & A B, MF Zb PR B B
A e H CR ARG AN T 16% A113%; SEM AL B 1)
H AT CR AN D T 1% A1 19%; SFM+MF
ARFRAY E A 7 F SEM ARSI T 6% Al 14%, 5
CK A WELES.

2019 4E T6 H A VEASE AR, =80
gE LR W] MF &b P 1 CK AL PB4 i 18% , SFM Ab B
It CK &b B 3 /D 7% , SEM+MEF 4k B Lt SFM &b B 3
T 16%. LRI, FrL i MF Ab 2R AT I 25 45 i 2%
BB i s SEM AR BN B A AR K AR AN RS
S AR A A7 1) RO, R 1) AR 24775 B TR T



551 akST 2, IR R TR W SR FH R A 22 N A (Lilium davidii var. unicolor) FEAERRISAIFSE 173

700
HEAR6HET6 .
600 % =
T
500 b %:};
.
- 200 \\“{; ﬁ
7
N\ f”
100 - \ﬁ ﬁ
. 7 ﬁ
Y BRAEH
g3 i
HIRCK [ wARIME

600
FEAEIEETY a
500

~ 400 4 ]
f: ab) [
x - be % ﬁ
£ 300 ) j;
P 7
: ﬁ ﬁ
§ 200 ﬁj ﬁ
] o
] 7 7
100 ﬁ ?
0 g |- %

i AR

AR

Emusrv [ maswmmems FM-MF

N[ PR BN RV s PN AN ) b B ) 22 57 2.3, P<0.05
BT AN b sk B 2 JH A AR R T 0 R

Fig.1 Effects of different soil treatments on root activity indexes of Lanzhou lily
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Table 3 Changes in dry and fresh weight of the
underground part of Lanzhou lily at different

years of harvest

, i 25 L Frh
FEHL 2 Bk fib B
/g /(t+hm™2)
JEAE 64F T6 X} E CK 27.54+3.71° 5.48°
FL2% SFM 24.5241.85 4.88°
77 MF 32.08+4.55° 6.38°
TR
25.9742.96 5.17°
SFM+MF
EVE94E T & CK 29.95+1.04% 5.96®
H 7% SFM 24.34+0.72° 4.84¢
B MF 33.91+1.46° 6.75
T ZE T
27.76+0.48 5.520
SFM+MF
HEAE 6 4R LE X} CK 34.30+0.55 6.83°
AL 24 T6 H 7 SFM 31.91+0.74° 6.35
FE 77 MF 40.55+0.96" 8.07°
AR ,
39.79+0.58" 7.92¢
SFM+MF

AN [P B B RAR [RIE s AN ) b B ] 25 5 2. 35, P<<0.05,

A W BRI R X A A R ) B RN R A
AT DA o
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SFM K Mg JERFAR T 3 B e (&1 2) , 1 B
VB RN FE B4 A, (E 2 0 40 T K 3 i R 3
TE 6 4L ULINAE H , 5 CK A He , SFM Ah 1 114 1 7 450 i
B TR, Horp TO BRI e CK IR T 36.14%,
WA ARG 8 32 0 A 5 T SEM AL 33LJ 19 6 4 400 7 W {2 5
CK ALY o 3 25 5+ .

MF — & f B L RRAIG T 0 L B, A k4
T RIEANE AR . 6 ELEME P, 5 CK A
L, 3 AW S 2 T B, b TO BB AR 7 Uik
Wi CK FEAIR T 36.14%, N iR B i K, 55 40 344
PR ULINAE 5 CK 22 5 A 5 2 5 6 4 4 T&DUL DU AL
L 5 CKAH EG, 5 A SLIE &3 5m , Horh L T6 %)
TP A0 A B R A K, B CKOBE O T
239.38%, A 1 M5 CK ZF A B 3.

55 SFM 4b B AH F , SEM-+MF 4k F X B 4 % &
RN AR AR T AN A . SFMAMF
b5 6 A BRI L 5 A IE 5 CK e
WE R, T Y WA H 5 L CK W Y
T s 6 4~ 40 T I A R, 4 A4S I e CK i 3 4
i, For DL Te &) i 1 240 T AR i 1S 0 R R OK L L
SFM I T 132.72%; Hoar 2 S ULIME 5 CK 22 &
NTE .
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Fig.2 Dynamics of soil fungi and bacteria population in different treatments
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Alleviating obstacles of continuous cropping in Lanzhou lily by
soil fumigation combined with microbial fertilizer

Zhang Lipeng', Shi Guiying', Shi Guihong', Yu Yanlin', Li Mougiang®, Su Guoli', Jia Xixia'
(1. College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China; 2. Agricultural Technology Exten-
sion Station of Longmen Town, Lintao County, Lintao 730500, Gausu, China)

Abstract: This experiment studied the effect of metham sodium soil fumigation combined with microbial fertil-
izer on plant growth status of lanzhou lily (Lilium davidii var. unicolor) and soil bacterial and physic-chemical
characters under the long term replanting in cold and arid climatic mountain areas in northwest China. The results
showed that compared with CK, soil fumigation using metham sodium (SFM) significantly inhibited the lily
growth and reduced the yield, while microorganism fertilizer (MF) treatment significantly promoted the lily
growth and increased the yield. In MF treatment, compared with CK, some biochemical indicators significantly
changed: soil fungal number decreased, while bacteria numbers, total soil porosity, water content, alkaline ni-
trogen, available potassium and available phosphorus increased, and soil pH decreased. Moreover, compared
with CK, a combination of soil fumigation using metham sodium SFM and microorganism fertilizer (SFM+MF )
treatment did not significantly affect the lily, but compared with SFM, plant growth indicators, soil bacterial
and physic-chemical characters indicators improved. Thus, we concluded that in the vegetables cropping model
where the vegetables are sowed in spring without irrigation in the this climatic areas, due to lower temperature
and lower soil water content, metham sodium fumigation is likely to cause chemical damage to crops. Therefore,
the combination soil fumigation using metham sodium and microorganism fertilizer could not alleviate the obsta-
cles of vegetable continuous cropping. However, microbial fertilizer can effectively enhance the plant growth
and alleviates the obstacles of continuous cropping, moreover, it can effectively reduce the negative effects of
metham sodium fumigation; Meanwhile, Methyl isothiocyanate (MITC) and its precursors metham sodium and
cotton vinegar, which might not decompose and volatile completely and be prone to make some chemical dam-
age the crops, should be cautious in the usage of soil fumigation in this kind of vegetable cropping .model in this
climatic areas.

Key words: continuous cropping obstacles; metham sodium; beneficial microorganisms



