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e RV A 1 S E O T ) P b SR AR 4G

PR , A W 52 78 B e it e e DX S it R 5 A
BE 57 o B2 T DL K e o SR PR RO B BT L AT
FH [i] M = 4 VR I, A ST SR Th AT REAE ) R SR W
XF 5 FEAE W 2l AR A0 S me B A AR Y R A E Y
AN, R A s 3 H DX 3 07 P R R A AR A5 A
R R T SR TR A B2 AL RIS AR AR
1 8T E
L1 Rt

W A7 T 7 B R A a X R RN X =
PMPEER S M PR E N 367177 ,E 106°5", )8 ¥ + &
JEURE T2 T 5 AU L 1 580 m, 4F 1 R K B 350~
550 mm, & & 1 1 753. 2 mm, LFE W] 138 d, £ 4F H
%2 518. 2 h, AF P2l 6.1 °C, B 2 750 C. +
SRR R YT o Al O VDM A AR 5 i A
oK
1.2 ftif &

HECAE Y R SRR AN T < 3 G R R B 4 S
(Pisum sativum cv. Zhongwan No. 4) , 7 V7 £ K A T #L
H W7 (Zea mays cv. Jingke) , B/ B i W H K 45
(Medicago sativa cv. Gannong No. 4) , & 22 4 i J&
(Avena sativa cv. Haywire) , B8 25 H H % 95 (Sola-
num tuberosum cv. Qingshu No. 9) , & 3 & F10 (Sor-
ghum bicolor cv. F10) , £ K K 1E K 12(Zea mays cv.
ZD12) o H F5 I TR (2 I T b 5 O B A S R
A BRA A HABAEY) 5 Fh 08 T2 A 7T
1.3 HiEFEREiEiT

3 6 M FEAEBIC (3R 1) il 90 45 B2 43 ) A i &
KBTI EOK (m R CEE . AN DT AR
5mX7m, BA/PNXEL 3R, EK FEEKA R
RO BRFNT W FOKATHE 40 om, Bk BE 20 em, &
RATHE 20 em, BREE 15 em, 1 & (M6 246, 171 15
cm, B 7% # Fh i 23 kg/hm®, #6225 P 90 kg/hm”, B &
WU 3B AP 120 kg/hm®s B2k FFI K (=54 )
WIRERD  E S GEE MBI T 4 H AR

BeIt 6 MR SN 2—34F , 3 1) .

F1 HEREMEIRT

Table 1 Planting designof field rotation experiment

Lb S A AERLER
C—Pe K-
Sm—O0 T Tk —HEF
2A 2B 15
Po—C OB —EK
Pe—B i g — R
O—Sm M —FIEK
1.4 THXE

VEYIWC ARG 76 B AR /N IX, RS AR 2 3k £
JH Al SR B2 B A A PHLRE 3 A AR 5 em BT A9 O~
20 cm 1 20~40 cm )2 £ 8, bRic RAFE M S H IR
S BR AR T PR R AN AR L S AR A Py
M 5852, ik 1 mm 0, 42 T 4 Cok A 4 H .
1.5 MEFE
1.5.1 EERREHAE FATEMEY PO+
R A 7k R REIAKIR A (1:1) , Bl R 1 h,
B4R 24 h 5 ok U815 R e v (o PR uE 40 R 0. 45
pm UE B T U8 DLARAS S S AR W R | AR A
T4 CrkAah & M . PRI BRI 4% 25. 0%
37.5% .50. 0% BL il LAk (L) . H (M) L& (H) 3 AN [
W I R IR (R 2) .

2 THWERERENRE

Table 2 Soil extracts concentration

+J)Z/cm % 5 TR/ %
L1 25.0
0~20 M1 37.5
H1 50.0
L2 25.0
20~40 M2 37.5
H2 50.0

1.5.2 ZAFTFEFRREFF B TH1I%

(% NaClO 3 # 30 min, Ff A H KK w3k 2~3 %, & e
FAZEMBK vh Pk 3K, 7E LA 9 em (35 3% LA fin A
A5 0 PR T HE TR 50 g iR v, A A 1A 6 F £
SR AR W 15 mL, LLAF B 28 18 7K 4000 v0 K5 5% 0Ly X R
(CK) o HElFh+ B #E T 5535 ML rh , & 0 50 KL, 44~ b
BE3WHE S, E T 25 CROEIREE FR 48 b (OB IR 10 h/d)
HELERE SR 7 d(BE H R4S B IR LN ZE 48 K 10 mL) .
FORRIRA LS IR T dJE 45 A B AR R B 10 Bk 4
B R AR K, BAR 2 8 Williamsm ™ 1) 0 3% ok
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HfE 1.6 HESH

R T K ARG AR 80 5 BT M SR Excel (2016) RHFREAT AT BB SE T S22 80, 1
FAALT BRR B k. A 105 CogtAchg  SPSSEIRILAT R
30 min, AR E 70 CRERIMEIFRE L IT 5 g E 540

BARRMRL T

2.1 AEAREREXNLTERRAXNGEEMEDRKD

WRERWE N RN CTERE —TTC & 5 ik 210
) 6 FP AR A ER X T EHEED MR K S5 CKAH I
AL 4R B (response index, RD B S MWl g i (%3), 0~20 em )22, Bk O— Sm 6 4E 19 L1
liamson &5 7 ¥ o M Pe—B R AER H25b, 5 2E/E W AR K A 1 1 AR R B
RI=(T—T))/T, H} C—Pe>Sm—0O>Po—C>2A>Pe—B>0—Sm,
A T oA H A A BRAEL, T 0 X B s 2RI ke 6 K % 40 9]y 83. 0% . 45.4% .32.5% .28.7% .
=0 AR R, 24 RI<CO B A4 il 4 A < 24.2%.22.6% . fEL1.M1 . H1 B ALBE T, #E C—
L5 & IO 35 28 (synthetical allelopathic index, Pe VK T CK B 3 19 i (P<<0. 05) , 43 31 14 i
SE) 2y 1 2 + 55 52 WY 7] — 4k BT W] — E 9 /9 R T 64.9% .83.0% .46.8% ., 20~40 cm + )2, J5 #HAE
Ko MR T 1 b B 8 B R (1 AR 34 PR K B8 K R F I C—Pe>Po—(C>Sm—0O>
S Pe—B>2A>0—Sm, it K3 K 3 73 5 24 49. 9%
SE=—— 42.6%.20.5% .18.0% . 14.5% , % 0~20 cm + 2 H

K s a BRI RI; j R 80008 550 RIS 755 n 1% FFRBE, . fEL2 M2 H2M AT, #B 2 C—Pe f4E
S0 BCHE T RIS %0, 2 SE=>0 AR H#EAE T 24 K CK fie i 3 3 i (P<<0.05) , 43 5 3 Jn 1
SE<<0 Nl fEH . 59.3% .56.8% .69.7%.

®£3 FEBEER LR EEEYRRKG LM

Table 3 Effect of soil extracts on root length of subsequent crops in different rotation patterns

iESIN
+)2/em AR EE :
CK/cm L/cm W R/% M/cm MK R/ % H/cm WRR/%

—Pe 2.48+0. 26" 4.09=£0. 58" 64.9 4.5440. 25 83.0 3.64-+0. 44" 46. 8

Sm—O 6.36=+0.58" 7.74+0.11" 21.7 9.06+0. 48" 42. 4 9.25+0.42° 45. 4

020 2A 4.00+0. 16" 4.81+0.58" 20.2 4.37+0. 35" 9.2 5.15+0.61" 28.7
Po—C 4.59+0. 29" 5.0940. 52" 10.9 5.69-+0. 49" 23.9 6.08=+0.51" 32.5

Pe—B 6.00=£0. 58° 7.18+0. 53" 19.7 7.4540. 49" 24.2 7.26+0.49" 21.0

O—Sm 4.69+0.58" 3.77+0. 58" —19.6 5.754+0. 56" 22.6 4.75+0.55" 1.3

C—Pe 2.48+0. 26" 3.95+0.61% 59.3 3.89+0. 53" 56.8 4.2140.53" 69.7

Sm—O 6.36+0.58" 7.95+0.42" 25.0 7.00=£0. 58" 10.1 9.07+£0. 54* 42.6

2040 2A 4.00+0. 16" 4.68+0. 64° 17.0 4.7040. 55" 17.5 4.7240.68" 18.0
Po—C 4.59+0. 29" 6.07+0.64% 32.2 6.88+0.51" 49.9 6.00£0.42° 30.7
Pe—B 6.00£0. 58° 7.2240. 64™ 20. 3 7.2340. 54" 20.5 5.74=+£0.47° —4.3

O—Sm 4.6940. 58" 5.37+0.55" 14.5 5.26=40. 80" 12.1 5.124+0. 39 9.2

B BE R R I RR R NS TR R R AN A AR AL BRIE] ) 25 5 . L2 0~20 em M120~40 cm )2 A9 25. 0% + 3
R ;M : 0~20 em Al 20~40 em £ 219 37. 5% £ HEW s H:0~20 cm M1 20~40 em £ 2119 50. 0% 312 23, T [H
2.2 AEARMEEXTERRERRATEEEMEKRRT CK M L A B 2 1 m (P<<0.05) , 1% 2A 8 1/E /) L1
BRI (F4). 0~20 em /2, J5 £ A4 S HAR T O3 K
6F A FAER A TR EE M RKRR TES R K Sm—O0>0—Sm>C—Pe>2A>Po—(C>
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Pe—B, e KK 05k 71.9% .69.9% .58.2% . MR TEOWREEREHR N SM—O>Po—C>2A>

52.2%.39.1%.33.6% . fE L1 A MLLEIT ,#R L
O—Sm % 1 5 bk A T & b CK 3 fn & 2 3% (P<
0.05), 43 %3 hn 1 24.3% .69.9% s fE HL AL FL T,
Sm—O % fF B bk AR T & b CK 3 i fe B 3% (P<
0.05), I T 71.9% . 20~40 cm + 2, J5 HEAEY B

O—Sm>Pe—B>C—Pe, it K H K & 5 Jl N
106.1% .52.3% .43.5%.39.8% .27.3% .13. 4%, B
Sm—O, % 0~20cm +JZ2H it TR, f£L2 M2 . H2 1)
SRR, #B 2 Sm— O FAE SRR T 5 e CK 3 in i 2
FH(P<<0.05), 40 B3 T 40.8% .106. 1% .72. 9%«

*4 AEARERAXTESRENEEEYEKRRTENF N
Table 4 Effect of soilextractsof different crop rotations on the roots dry weight of subsequent crops
M
+JZ/cm ik P
CK/mg L/mg WK FE/% M/mg WMEKR/% H/mg WERR/%
C—Pe 7.524+3.05 8.5940. 72" 14.3 11.941. 22° 58.2 8.6340. 84" 14.8
Sm—O 3.77+0.78" 4.3340.50 14.8 4.81+0.66" 27.6 6.48+1.16" 71.9
0~20 2A 0.23+0. 04 0.12+0.02° —47.8 0.27+0.08" 17.4 0.35+0. 06 52.2
Po—C 15.7544.19" 16.9442.6° 7.6 21.91+1.02" 39.1 20.90+2. 02" 32.7
Pe—B 2.7140. 65 2.82+0.93° 4.0 3.62%+0.79° 33.6 3.2740. 39" 20.7
O—Sm 12.6243.16" 15.6941.13" 24.3 21.45+1.54° 69.9 13.3041. 27 5.4
C—Pe 7.5243. 05 8.2740. 49" 9.9 8.5340. 32" 13.4 7.7140.59" 2.5
Sm—O 3.774+0.78" 5.3140.29* 40. 8 7.77+1.76 106. 1 6.5240.06® 72.9
90~40 2A 0.23+0. 04 0.28+0.02° 21.7 0.314+0. 06" 34.8 0.33+0.02° 43.5
Po—C 15.754+4.19" 17.54+2. 47" 11.4 23.98+2.16" 52.3 19.4141.91* 23.2
Pe—B 2.7140. 65 3.4540. 35 27.3 2.914+1.2° 7.4 3.2840.4° 21.0
O—Sm 12.62+3. 16" 17.064+3.13" 35.2 17.654+1. 74 39.8 13.8242.78" 9.5
2.3 AEBREEXMNEEEDRREZEFT NI TR IEAE I A e i, SEX¥ R T 0(%6) . 0~20 em +

R O—Sm i /ER L1 A1 Po—C #4EM H2, 6 Ff A~
[ e Ve 20 )5 HEAE W R R 06 AR B & 1 & (P<

0.05)(F5), 0~20 cm + 2,5 HEEWAR R 15 S 6044
KHEEMNRN:C—Pe>Sm—0O0>0—Sm>2A>
Pe—B>Po—C, oK R il Sk 166.7% .

159.8% .141.5% .106. 3% .47.9% .35.0% . £ L1,
M1 . HL BT, 40 5 Sm—O0.0—Sm.C—Pe
YRR 205 77 /9 38 in f  2 (P<<0.05) , tk CK 3 m 1T
131.1% .141.5% .166. 7% . 20~40 cm + )3, J5 #E4E
PR RIE MK ERH N Sm—O0>C—Pe>0—
Sm>2A>Po—(C>Pe—B KoK 50k
226.3% . 213.3%. 112.1%. 109.0%. 50.0% .
10. 2% , 8 0~20 em L2 A frdd s . fE L1 A M1 4
T, C—Pe e EM R IE J1 0918 hn & & 3 (P<<0. 05),
Fo CK 23 B30 7 99. 2% .213. 3% ; £ H2 (U Ab B R,
Sm—O ¥ FE#R F W 1 1 36 i f 3 (P<<0.05) ,
CK¥Em T 226.3%,
2.4 IREILBRLR FE L

A T i VA8 AT AE AR ) 1 R AR W R R R

JE AEAE P AR A AR T AR R AR AR R AR 40 0 3R
M N C—Pe>Sm—O>Po—C>Pe—B>2A>0—
Sm, O—Sm>Po—C>Pe—B>2A>Sm—0>C—
Pe, H i C—Pe . O—Sm 7 M1 F 4 CK & i /£ H i
3 (P<<0.05) , H RIZr 5 7E 0.4~0.9.0.6~0.9 Z
W], f KA M 0.83.0.86;0—Sm,C—Pe 7 L1 T #
CKAZ HE/E FH AN .35, B /ME M 0. 02.0. 14, 20~40
em )2, B O—Sm . Sm—O 4Bl S5 R K
M T A BEAE I HE 0~20 em 4 24 BT RR AR, 43 51 26 30
J C—Pe>Po—C>0—Sm>Sm—0>2A>Pe—B
O—Sm>Sm—O0>Po—(C>2A>Pe—B>C—Pe, H
H1 C—Pe . O—Sm 7 H1 F# CK e ¥ E F i B & (P
<<0.05) , H: RI4» %7 0. 5~0.7.0.8~0. 9 Z [] , fir K
{54 0.70.0.97;Pe—B . Sm—O 7£ H1 T # CK {2 #k1E
FHHR A 25 (P<<0.05) , f /M 4 0. 10.,0. 03,

R AR ZR A N R W, AR AR T R B
O—Sm>Sm—0O>C—Pe>Po—C>Pe—B>2A,
0~20cm + J2,Sm—0O 7E H1 T % CK {2 ¥ 1 % 2
%, SE{H}0.58;Pe—B7E L1 F# CK AR #EAE e A
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Table 5 Root activity of subsequent crops in different rotation patterns
mg/(g-h)
AR N
s R o Y /v MO ks Mo mkan
(mgeg *h ') (mgeg '*h™") (mgeg *h ") (mgeg '*h ")

C—Pe 44.344+3.03° 78.38+1. 73 0.77 69.20+1. 97 0. 56 118.28+9. 06" 1.67

Sm—O 20.56+2.37° 47.53+2.88" 1.31 25.1442.31° 0.22 53.41+3.50" 1.60

0~20 2A 288.1048.83° 295.254-8. 66° 0.02 302.26+6. 39" 0.05 594.38+12. 37" 1. 06
Po—C 87.9444.39° 77.37+1. 22 —0.12 118.78+1.79" 0.35 83.5641.82° —0.05

Pe—B 625.78+28.66" 644.10+26. 46" 0.03 925.53430. 71 0.48 637.00+32.07" 0.02

O—Sm 71.79+2.72¢ 70.53+1.97¢ —0.02 173.41+7. 54 1.42 115.73+2.83“ 0.61

C—Pe 44.34+3.03° 88.33+4. 36" 0.99 138.94+1.55¢ 2.13 75.10+3. 60" 0.69

Sm—O 20.5642.37° 21.2442.55° 0.03 20.6742.47° 0.01 67.10+3.05 2.26

2040 2A 288.1048.83° 393.98+7.2" 0. 37 275.07415.55°  —0.05 602.19+11.93* 1.09
Po—C 87.9444.39° 121.0045. 10 0. 38 131.96+5. 20° 0. 50 68. 70+ 1. 54 —0.22

Pe—B 625.78=+28.66" 654.55+28.97" 0.05 622.97+43. 35" 0.00 689.62+51. 96" 0.10

O—Sm 71.79+£2.72¢ 122.29+3.73¢ 0.70 152.28+4. 14" 1.12 108. 2244. 04 0.51

B2 SE{H K 0.18, 20~40 em 1 )24 #4E H Ik 0~
20 cm + 2 A%, O—Sm 78 H1 F 4 CK 4t k1 FH B B2 SEfHK0. 14,

F6 TREBEEXBEEYRIRFR LR

Table 6 Root allelopathic effect of subsequent plant in different rotation patterns

% ,SEfH N 0. 64;Pe—B7E M1 T 48 CK A #EF e A

ey e MR AR 18 BRI FARRAR T 5 AL EGON 48 BRI LEA AL IRBON 5 KL SE
Zz/Ccm >
= L M H L M H L M H
C—Pe 0.65" 0.83° 0.47" 0. 14" 0.18" 0.15° 0.40  0.51  0.31
Sm—0 0. 22" 0.42° 0.45° 0.15" 0.28" 0. 70" 0.18  0.35  0.58
e 2A 0. 20° 0. 09° 0. 29° 0. 22° 0. 27° 0. 25° 0.21  0.18  0.27
Po—C 0.33" 0. 24 0.32% 0.58" 0.52° 0.33" 0.46  0.38  0.33
Pe—B 0.31% 0.21° 0.33" 0. 04" 0.34° 0.58° 0.18  0.27  0.45
O—Sm 0.02" 0.08" 0.10" 0. 64" 0.86° 0. 77" 0.33  0.47  0.43
C—Pe 0.59% 0.57% 0. 70° 0.10° 0.13" 0.03" 0.35  0.35  0.36
Sm—0 0.25" 0.11° 0.10° 0. 67" 0. 80" 0.73" 0.46  0.45  0.42
Yot 2A 0. 22° 0.23° 0.17° 0. 28" 0.23° 0.21° 0.25  0.23  0.19
Po—C 0.32% 0. 28" 0.53° 0.11" 0. 40" 0.23° 0.22  0.34  0.38
Pe—B 0. 20" 0. 20° 0.12¢ 0.27" 0.07" 0.21° 0.24  0.14  0.17
O—Sm 0.21% 0.12" 0. 30° 0. 96" 0.83" 0.97" 0.59  0.47  0.64
3 i G A Ay A IR - O A= R 21 [ = Y e i
WTe

Ho AR AR 4R S AW 2 R LR B R A R
JE AHEFE 5 S A A O AR R AR K AR AR
FHA e 10T BECRI Y A 74

R R AR BRI AT % 40 RK o B 2 B, A RKOIR B
AE S BLVE ) 5 43 FHOK 43 W e g o WSR3 B AR
VEYI AR AR 2RI g AR B A B 3 0 2 T T R A
A AR RER TR AR RIS T R AR R &
FLOROMARK ™, BRI R, R R A, R
WRARSKE MR WmARERZERBEEE GG T 1.4~

SRy B VR 7 R B, A fR A R O R it A
1 A £ S AP A R R R A A R Al A ]
Fr 8 Ji v s AT A i R AB AR 5o 7 ] TR T O
ZAF KRS — /N Fe AR b o i IE S BOR B ROR , +
SR RIS T 0, T2 E i 2 1 25 M ARl 1 TR 2R R
JR 22 T AR AR e A AR b A0 5 K R X M TR SR )
T3 F9 TR A 22 S5, BE 181 9V 0 08 B % 3 4 R
B2 A B AR RE AR AR, A (SCRE B 1 1 3 7= 1 3
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L6ffF, HAEE T HR AR LR AR BEEE R
MZR oA B A B o T I AR X A A
R A KB b R B, B A e MR R LR AR WOk
JE PR 3G I, XS REAE W B A 4 TR A AR AR
TR . AW AR T AR AT R R T
DL 3 8 5 AR AR AR T3, s AR
MR R, R KT RMESRMAET  HRARE
BHEPEO~10em 52, HRAHE MK MWLM
PR A 9% B AR A FRLAE B 2 2 R A B o 2 ek
ANFER T Br PO NICR R 7 NGRSl =B GO
B B R A T b b A5 R SR R AR K % R
J2A VR BE (1 i s/ NP 2518 . AR RIT R HL MR B Y
Ab FEXE AR FR A AR AR T e 3, H 0~20 em + 2 %%
AR BEAE 2 5 T 20~40 em )2 . XK & XHEY
AT A 4 B S B D R —— R RO 5T, B2 58 3 (0 T
uﬁ’ﬁ%ﬂﬁiiﬁ%/x%;zmxﬂzﬁ’ﬁ%éﬁﬁ?ﬂn T B

s A 2 K L) P XA AT R TR ABIE ST L A A Ay
RS
4 28

Eok—Hin I EK - ME EE -G DR
Wk BT R T — IR K 6 R AR

Tﬁﬁ%i%@ﬁﬁz%ﬁ B e HEJE AR AR A K,
F ok — Wi A AR 2O AR K A 2 1 98 Al A
=, Himiﬁk{ﬁerﬂuﬁT T 83.0%;HIE

K — e e R KT SRR T 2 AR RIS A4 HE 1R
FH 5 T A AR 2, i v B 5 0 #E M2 (H2 Ab B
KT 106. 1% .226. 3% ; Mad — F I E KR FRAERLX
SR G SOV 5 TR L, e W AE H2 T ik 3 T
0.64. BEKF 0~20 cm )2 A4 2 7E H & T 20~
40 em )2 o B A AT PR AR AR SRR AR
T AR RN T DA A A RO AR B K
M —FIER HFEEKR—MEMEK -G 3F
MR AR B AR HE S FEE R R A K T E X
SRR 5 VR FpRE 18 3R L

2% 30k

(1] 2], EXTr, Dld, 55 . 8 HARFT A 55 3 2 A 14 5 X
AL e P 4 e 2 A [T ]. B AR b B2, 2021, 58(8)
1427—1434.

(2] FrEWE,#Eui il B, 4% . R R 505 R O 20 R AT

[3]

[4]

[6]

[7]

[9]

[10]

[11]

[12]

[13]

[15]

[17]

1 R BCR S AR R R Y
2019,28(3) :42—50.

T A KL S I AR R A R A BIL B g O
(J]. v 3SR, 2013(5) :6—13.

S A, RGN, I L R A R A AR R
H5EERSMERT] 11,2010,42(1):1—7.

SLT AR R SCHE . 245 FE A 3% 1 B A9 A 50T 3 R R 3% AR
(], op A 25 Aol 2% i (b 3% 3C) , 2020, 28 (6) -
775—793.

B 26 e, 1 7 HLL B ZE A R S S I A T AS T 4 A BT
PEAR PR+ TR A W e, 2 RE PR (D] A2 5% 4, 2012, 32
(10) :3031—3040.

BRAE B S, FOE 5 R AR PERE 0T AR JE f 0 4
8 5 e e SR A B 5 i [ 9 B Al B2, 2021, 50
(9):87—095.

THEF, AR L R AR A IS AL T S AR R
WA (1] e, 2010,41(2) :501—507.

- S RHEY 5 R A EIE B 5 1 O 5 0 R R
[T]. v AR 2l 741, 2018,26(1) : 57— 61.

PRSP D o AL, b2 R L 45 . 3R I AR VR A 5T 5 sk
KHARLT]. bR, 2012,29(2) : 320— 326,

TAUH EHODT BB RS AR R F I E K
PR K MRS S s (], B AR AR L 2017, 31
(9):1803—1810.

WAL, 2% M A, 5 L ORI AR AR A 20 5 b oK e
AEIENC s [T]. A E HoRkH4E . 2018(3) : 5—6.

Larkin R P. Characterizationof soil microbial communities

Wi [J]. Bl 2241

LGH/J

under different potato cropping systems by microbial
population dynamics, substrate utilization, and fatty acid
profiles [J]. Soil Biology&.Biochemistry, 2003, 35(11) :
1451—1466.

Lynch J P, Brown K M. Topsoil foraging—an architec-
tural adaptation of plants to low phosphorus availability
[J]. Plant Soil, 2001,237(2) :225—237.

W1 0 SC, X 58 ZE SR K B 4 L TRAIR AR R A e X A O
MRy M SPAD i K+ S50 E Wy o 19 3 25 5 i
(I AT Al K25 242, 2018, 40(6) : 1223 — 1230.
S, B, X A A [ A A A O i R A A AR
AR A A B A A [T]. b AR AE L 2019,46(3) :
11—15.

FREEZE BRI BT - £ 07 5, 4 L LB TR I XA
B AR R & TRl gk o BT LT ). R4 3R, 2021, 29(5)
1107—1112.



A3k B4

BOJE 5O PR 2023 4F 63

[19]

[20]

[21]

T D RRER R R AF B e JRUA [ AT AR
A e A S LR PE(T]. B AL, 2017, 34(11)
2191—2199.

Williamson G B, Richardson D. Bioassays for allelopathy :
Measuring treatment responses with independentcontrols
[J]. Journal of Chemical Ecology, 1988, 14 (1) :
181—187.

XM, 5 VT, 2 Rk, 45 T R B S n e R B0 TR K R
il 5 0] R K ol B AR R RE e [T ] ARb BB AL 24
2022,41(2) : 246 —256.

WAARTR, 1 %, R, 5. M HEERRRR
XF 8 Tl VU G AT A= A W A A R R RS (7] Ak
2021,30(5) :211—220.

AR BT, TR, Bk TLI A5 b T R R A AR W AL LR T
ARG R E AR LT 4 4R, 2008, 45 (5) ¢
915—924.

YL, BRI 30 A ] S R R AR 7 P R X
SEFRIYHYSZ I [T]. o [ B AR, 2021,43(7) - 54— 62.

K U AL L R SCAR  AF L A [l 1 A5 e G
FRAE L S A P BT OC AR LT b B B~ 4, 2020, 42
(5):92—102.

ARk, R T B AR AR R i A Y IR

[26]

[27]

[28]

[29]

[31]

[32]

— XTSRRI S BB LT]. B R,
2009,26(8):6—9.

BLA A A2 RO, A L B OB IR R S IR R
A 7 KRy W AR [T ). PE R ARl 2 4z, 2018,
31(11) :2294—2299.

RATGE INCAR BRI, 55 . R [ 40 1A 2% 06 A 7=
HASZWLT] IR FL:, 2019,47(3) :370—373.
w0 B B, I SE PR TR X 20 B b A A AR
FAR K S pszm [J]. PR 24, 2018,30(12) ;
9—12.

EEE-IL/A 5 - = I N NCIE (/R (OBt (e ol
K AR T IR R 82 m [T]. ] 2R 252440, 2016,
27(7):2283—2291.

TR, 507 B, A L EAE R AR ORI H R R
Xt AE P & R R B R R R [T]. Rk
#2,2018,27(5):153—161.

(SIS N e s = N S 21 (=3 5= Wl N B O NI A O i
FRRE R SRR E e M X R (T]. K AR5,
2019,26(1) :124—129.

ERE R, RS BT ROk - RE R AR R IE
JIO A& 22 6 K RLTT A S AR R IE A K= m i sgm [T, v =
HORMEY 247, 2018,40(1) : 64— 73,

Effects of soil extracts from the preceding plant on

allelopathy of the subsequent plant seedlings in
grain—forage rotation

JIANG Zhi-ying, LI Ya-juan', GAO Ya-jun,LIU Yan-jun
(College of Grassland Science , Gansu Agricultural University,Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] In order to screen the regional adaptive grain-forage rotation patterns and realize the ad-

justment of agricultural industrial structure, [ Method] six different grain-forage rotation patterns, including maize-pea

(C—Pe) , silage maize—oat (Sm—O) , potato—corn (Po—C) , pea—sorghum (Pe—B) , oat—silage maize (O—

Sm) and 2—year—old alfalfa (2A) were designed and field plot experiments were conducted. Soil samples of preced-

ing crop (forage) in the root zone were collected from 0~20 ecm and 20~40 cm depth after harvesting, and soil ex-

tracts solutions were prepared to investigate the effects of soil leaching solutions from the preceding plant on the

growth characteristics and the allelopathy effects of the early roots from the subsequent plant in the grain— forage rota-

tion. [Result] The results showed that: 1) compared with other patterns, the C—Pe and Sm—O patterns had the
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most significant effects on root length and root activity of subsequent plant, increasing 83. 0% and 226. 3% , respec-
tively, compared with CK. 2) The Sm— O pattern had the most significant effects on root dry weight and root activity
of the subsequent plant, increasing 71. 9% and 106. 1% ,respectively,,compared with CK. 3) The indices of the allelo-
pathic effects of all the extracts on the roots of the post— crop plants were greater than 0, indicating that the six cereal
grass rotation patterns had positive allelopathic effects on both the pre— and post—crop. The O—Sm pattern had the
greatest allelopathy effect with the allelopathy effect index (SE) among 0. 3~0. 6. The 2A pattern had the lowest al-
lelopathy effect with the SE among 0. 05~0. 2. [ Conclusion] The order of promoting effects of crop rotation patterns
on root system was O—Sm>Sm—O>C—Pe>Po—C>Pe—B>2A, and the promoting effect of 0—20 cm soil
layer was higher than that of 20~40 cm soil layer.

Key words: Grain-forage rotation;soil extracts;early roots;root growth;allelopathic effect
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Study on positive variation types of alfalfa by
re—onboard in space

ZHANG Jian-hua'*, CHAI Xiao-qin>”,DING Yao-hong',LIU Fen-hong', YU Jin'

(1. Tianshui Shenzhou Lvpeng Agricultural Science & Technology , Tianshui 741030, China; 2. Gansu Provincial

Space Breeding Technology Innovation Center, Tianshui 741030, China; 3. Tianshui Institute of agricultural Sci-
ences, Tianshui 741001, China)

Abstract: [ Objective] In order to explore the positive mutagenic effect of alfalfa (Medicago sativa) by re—
onboard in space and screen plants for different variation types. [Method] Through the measurement of the produc-
tion performance index such as plant height, leaf—stem ratio, fresh—dry ratio, multi—leaf rate, branch number and
biomass of Zhongtian No. 1 alfalfa carried on Shenzhou No. 10 spacecraft, eight positive variation types were identi-
fied and characterised. [ Result] Forty —six multifoliolate plants including 5 leaflets (9),7 leaflets (5) , multi—branch
(5),rapid growth (7),yellow flower (3) , white flower (4) , disease—resistance and adversity —resistance (9) , and
early maturity (4) were selected via optimal selection. The major variations in alfalfa after its re—onboard in space
occurred in primary nursery, and a few variations occurred in variant nursery. The most obvious variation after the
re—onboard of Zhongtian No. 1 was the increase of leaf numbers. Rate of leaf variations of single multifoliolate plant
was significantly (P<C0.05) higher than control. [ Conclusion] The variation of alfalfa through space— flight muta-
genesis techniques is the variation on the basis of the main characteristics of the plant itself. Therefore, we can select
and carry out space mutation breeding in a targeted manner.

Key words: alfalfa;re—onboard ; variation types;germplasm resources



