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Adaptability of gramineous weeds Aegilops tauschii, Alopecurus myosuroides
and Lolium multiflorum to different types of soil

Gao Xingxiang Zhang Yueli Li Mei" Fang Feng Li Jian

(Shandong Key Laboratory of Plant Virology, Institute of Plant Protection, Shandong Academy of Agricultural Sciences,
Jinan 250100, Shandong Province, China)

Abstract: To determine the effects of different soil types on the emergence and growth of three impor-
tant gramineous weeds Aegilops tauschii, Alopecurus myosuroides and Lolium multiflorum in wheat
fields, pot experiments were conducted to study their adaptability to 24 different types of soil. The re-
sults showed that A. tauschii had the strongest adaptability to all of the 24 types of soil with a seedling
emergence rate of 64.2%-80.8%, and L. multiflorum had a strong adaptability to 24 kinds of soil with a
seedling emergence rate of above 90.1%, but two kinds of soil affected its growth in plant height and
fresh weight. The adaptability of A. myosuroides was the worst, as four types of soil obviously affected
its emergence (32.5%-50.8% vs about 70.0% for the other 20 soils), and 11 types of soil influenced ei-
ther its height, fresh weight, spike number or its seed yield. Moreover, the results demonstrated that the
growth of grass weeds was affected by pH (strong acid less than 6.0 or strong alkali greater than 8.0),
and soil texture and salt content of soil all affected the growth, but other five soil indicators including ni-
trogen, phosphorus, potassium, organic matter content and soil type exhibited no effects.
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Table 1 Measurement of 24 soil samples from Shandong Province
R4
) G C I C R ey B
SRAEHh 5 Available Available  Organic T+ Salt
Soil location hydfolysable phosphorus  potassium matter Soil type Texture content
nitrogen type
(mg/kg) (mg/kg) (mg/kg) (g/kg) (mg/g)
TR TR 83.9 214 206.0 21,7 79 Wt e 0.8
Taiping Town, Jinan City Alluvia Medium
e Y T VA B 93.5 74.2 258.5 232 48 Rt IR 0.5
Shagou Town, Linyi City Brown Medium
TN TER4H 54.0 335 172.5 154 88 W+ R 0.9
Yuji Town, Dezhou City Alluvia Sandy
I IE R YN 174.6 49.2 216.5 310 79 Wi+ BEB 07
Wangsheren Town, Jinan City Alluvia Light
e Ty 2= 1L 72.2 28.3 143.0 215 7.0 AR FHER 05
Lanshan Town, Linyi City Brown Medium
TN T 55.7 8.8 90.5 128 81 #+ W 3.4
Chengguan Town, Binzhou City Alluvia Sandy
TEMN T A A 87.3 13.4 140.5 179 79 W+ BIEF 06
Jiaogiao Town, Binzhou City Alluvia Light
ARE T B 4 69.1 7.7 211.5 142 8.0 W+ HiEL 20
Huanghekou Town, Dongying City Alluvia Sticky
AL 56.4 30.9 58.5 221 79 #H+ BB 0.8
Beijipo Town, Tai’an City Cinnamon Light
D5 T o M P 57.1 15.6 241.0 218 8.1 AEEE BER 04
Mengtuan Town, Weifang City Brown Light
DrT TR KR 71.2 14.9 84.5 155 76 W+ R 1.0
Nanzhang Town, Jining City Alluvia Medium
BEMN T [ 19.9 8.2 147.5 65 88 W+t WIER 1.6
Fuguo Street, Binzhou City Alluvia Sandy
R T B E 42.6 7.1 105.0 92 85 Wi+ BRSO 05
Huangheya Town, Dezhou City Alluvia Light
ST TRk TR AR A 102.4 53.8 173.5 25.3 7.7 fEEt BHT 07
Taoyuanji Town, Heze City Brown Light
WSk T e ke Al 105.2 29.7 203.5 18.6 7.9 i+t WHER 09
Beicheng Street, Liaocheng City Alluvia Sandy
T TR 50.9 53.1 132.5 10.7 58 it e 0.8
Wangcheng Town, Qingdao City Brown Medium
T T RO A 81.8 110.0 277.0 20.1 8.3 fREEL R 07
Qilin Town, Heze City Brown Light
A5 TH U AR 56.0 28.9 73.0 170 6.8 filEt REOR 1.0
Gangcheng Town, Yantai City Brown Light
HEby T A 62.6 11.2 101.5 138 80 #+t BT 06
Gaoliu Street, Weifang City Cinnamon  Light
I LA RaT i 90.4 40.7 238.0 295 79 #H+t BER 06
Shigiao Town, Zibo City Cinnamon Light
e I T A A 4 146.4 165.2 283.0 185 6.6 HRiEL MR 0.7
Bangiao Town, Linyi City Brown Light
P AR 104.5 36.7 189.0 279 7.8 W+ R 2.9
Shigiao Town, Jining City Alluvia Medium
H BT g 39.2 18.9 36.0 88 51 Wi+ W 1.0
Gaoxing Town, Rizhao City Alluvia Sandy
H He T A 84.6 42.0 375.0 194 6.7 fEEL B¥ERT 06
Taoluo Town, Rizhao City Brown Light




i

41 PR YRR 1T A AR SRR AR R AR RO AN [ AR R i 1 A 835

2.2 A[EIZEB LN 3 MAE H RN

3 Fp AR AR A O X A 1 A 3 PR AR 0 7E
KEBIT AR LREP I AR B, Horp i &
FR)3E IO PR 3 3R, , F 24 17y T v 0 R T R AR — 3
1t 64.29%~80.8% Z[a] , AN[F] H A 22 e A K Z2 408
F2 RN I AT AR AT ARG IS N 1, 7 24 1 HAE

() T R343R 90.1% LA I 5 8B4 - FEXT K REA 42 1)
TR RS IR, USRI U U AR T
VAL VL 7 T o L 5 T T A A 4y 1 3
FE it A R PR, A T 32.5%~50.8% 2 [, T 7E
HE 20 1y - HERE 5 b RS ARTE 70.0% 24
(K1),

120 1 o %593 4. tauschii 0 ZIEBEEL L. multiflorum A RFEEFEMR A. myosuroides

100
80

60 -
s
40 + §

H{ 2 Seedling emergence rate (%)

©55300°°08%0%0°9° %04
L 0 .3 . }
2i5§§£i+§§§§ggéilgigg i

{

—_L
[N
w

456 78 9 10111213141516 17 18 19 20 21 22 23 24

3EREFE X Soil location
1 3FARAREEFELFREAANERB TEROHER

Fig. 1 The seedling emergence rate of three grass weeds in different soils in Shandong Province
1 PR iR 4 2. IMUT T vbVR B s 3 SN T TAR4E 4. Urma i B ABE; 5. IRUTTT 22108 6 BN TIOCHE; 7. %
T EEAT AR 82 AT BT 45 90 ZR 2T AUARYA ; 10 EDT T AR 11 B T mg okt s 12 Mo R fTiE 5 13 18
MBI 14 PRk ISR 15 WIS IE s 16: 75 BT s 17 ST BOBREL; 18 M T IEH s 19:
DT R M IE 5 20 ST AN 20 IRUTTT ARG ; 22 PR oimiiomiest; 23 HIRTT S0 24 HIRTRHERL. b
P& N V-8 AR E= . 1. Taiping Town, Jinan City; 2: Shagou Town, Linyi City; 3: Yuji Town, Dezhou City; 4: Wangsheren
Town, Jinan City; 5: Lanshan Town, Linyi City; 6: Chengguan Town, Binzhou City; 7: Jiaogiao Town, Binzhou Ciy; 8: Huang-

hekou Town, Dongying City; 9: Beijipo Town, Taian City; 10: Mengtuan Town, Weifang City; 11: Nanzhang Town, Jining City;

12: Fuguo Street, Binzhou City; 13: Huangheya Town, Dezhou City; 14: Taoyuanji Town, Heze City; 15: Beicheng Street, Liao-

cheng City; 16: Wangcheng Town, Qingdao City; 17: Qilin Town, Heze City; 18: Gangcheng Town, Yantai City; 19: Gaoliu

Street, Weifang City; 20: Shigiao Town, Zibo City; 21: Bangiao Town, Linyi City; 22: Shiqiao Town, Jining City; 23: Gaoxing

Town, Rizhao City; 24: Taoluo Town, Rizhao City. Data are mean+SE.
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Table 2 Effects of different types of soil on the plant height and fresh weight of three grass weeds in Shandong Province

TE A. tauschii

ZACTZ L multiflorum KR F U] A. mypsuroides

SRAEH A — — —
Soil location PR (em)  SfH (g) Mk (em)  8FEE () #km (em)  fFHE (g)
Height  Fresh weight  Height  Fresh weight Height Fresh weight
TR T KP4 Taiping Town, Jinan City 37.5£1.6a 204+08a 412+09a 32.1x13a 415:09a 269+l13a
YT Y0984 Shagou Town, Linyi City 392409a 23.5+1.2a 41.5tl.1a 313+0.6a 30.5+l.1c 222+14b
FEM T 4545 Yuji Town, Dezhou City 38.3+2.5a 23.4+0.6a 44.2+0.6a 30.6£1.2a 283+1.0c 13.2+1.6d
Vg 4 A Wangsheren Town, Jinan City 40.3%0.6a 24.2+1.1a 44.4432a 32.1%l4a 41.6£09a 26.1+2.0a
Y717 22 148 Lanshan Town, Linyi City 38.6+1.3a 25.1+1.3a 42.740.8a 33.6£1.3a 402+1.0a 252+1.3a
TEINTIME4E Chengguan Town, Binzhou City 40.9+1.5a 252+1.0a 43.7xl.1a 33.7t1.5a 314+12c 18.6£2.2¢
TENTEEAE Jiaogiao Town, Binzhou City  41.1£2.0a 24.2+0.9a 432+0.5a 322+2.0a 382+0.6a 26.1+24a
AR TH B 14 37.5#2.6a 23.6£0.5a 21.6£09b 163+1.1b 164+£05d  9.8+1.3d
Huanghekou Town, Dongying City
ZEATTAVAESAE Beijipo Town, Tai’an City  37.5+1.1a 22.7+13a 383+0.6a 30.4+l4a 372+02a 28.6tl.6a
7T #i B 4H Mengtuan Town, Weifang City 36.8£0.9a 23.5£1.2a 39.7+22a 31.0+1.6a 41.1204a 30.2+19a
T T E KL Nanzhang Town, Jining City ~ 40.7+1.6a 20.5£l14a 37.7409a 33.7+l12a 36.5£09a 31.8+22a
TN T E 5 18 Fuguo Street, Binzhou City 38.3+1.3a 21.2+09a 23.540.8b 11.242.0b 31.2+1.0c  3.3+23e
JN T ] YA 38.7+1.5a 23.5+0.5a 40.5+l.1a 29.6t1.5a 31.8209c 25.9+l.6a
Huangheya Town, Dezhou City
SR PE TR IR A2 39.8+2.1a 25.0+1.0a 41.0+0.5a 31.2+13a 41.6+08a 29.8+2.6a
Taoyuanji Town, Heze City
W T AL 39.6+1.6a 24.1209a 41.0+09a 31.3+l4a 37.8:08a 30.1:l.6a
Beicheng Street, Liaocheng City
1 TR 387£0.6a 20.5:0.6a 42.5+12a 322+2.1a 325+13c¢  27.1£19a
Wangcheng Town, Qingdao City
R T BB SE Qilin Town, Heze City 38.040.9a 202+1.0a 412+09a 355+l.6a 318+12c¢ 17.3+19¢
IR 4 TR EE Gangcheng Town, Yantai City 37.9+1.2a 23.4+09a 43.1+1.0a 33.4+1.8a 422+0.5a 29.5+2.0a
LT B I IE Gaoliu Street, Weifang City  38.4+1.6a 212+1.6a 422+4.1a 355+1.5a 43.1£0.6a 28.6x1.4a
T 4 BF4L Shigiao Town, Zibo City 38.2+1.4a 253+0.6a 43.5t1.1a 348+l.6a 40.6+l.1a 30.1x2.1a
It 97 T A #7745 Bangiao Town, Linyi City 38.9+0.6a 22.1+0.8a 44.6x1.0a 34.1£1.9a 412+06a 29.6+13a
P A ML Shigiao Town, Jining City 356+£5.1a 23.6:0.6a 47.5£0.5a 342+12a 392+1.0a 27.1+l6a
H P %4 Gaoxing Town, Rizhao City  39.5:12a 21.5£1.5a 452+35a 312+09a 43.0+09a 17.7+09c¢
H FE i ##40E4H Taoluo Town, Rizhao City 39.3£0.5a 21.6+2.1a 492+1.6a 32.5+12a 41.3205a 29.1£1.3a

R B YRR . [RIFEE R AN R/ NG AR R 28 B8 3R 7E P<0.05 /K V2255 3% . Data are mean+SE.

Different letters in the same column indicate significant difference at P<0.05 level by ¢ test.
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Table 3 Effects of different types of soil on the effective no. of spikes and no. of seeds of three grass weeds in Shandong Province

WA A. tauschii ZACRE T Lo multiflorum  KEFEZW A. mypsuroides

IR R %R WM 5t F Giht
Soil location No. of No. of No. of No. of No. of No. of
spikes seeds spikes seeds spikes seeds

BER T A F-4H Taiping Town, Jinan City  20.0£1.2a 302.6+32.5a 18.6x1.6a 2516.3x113.0a 16.51.2a 2533.4£101.0a
I Vb 84 Shagou Town, Linyi City  19.5+1.2a 296.5+46.2a 18.6£2.0a 2625.2+231.0a 16.0£0.9a 2142.6+92.5b
BN T T4E4 Yuji Town, Dezhou City  20.5+2.5a 350.1£22.5a 18.1+1.3a 2415.6+214.0a 10.5:1.2¢ 1771.0£525¢

TR T A N HH 22.0£0.6 a 313.5431.5a 16.2+1.2a 2959.5+105.0a 18.5+1.5a 2635.6+£63.5a
Wangsheren Town, Jinan City

ey 2= 21.3+1.5a 332.54413a 17.0#2.0a 2462.5+99.6a 169+1.6a 2593.5£82.4a
Lanshan Town, Linyi City

TS T IRk e 21.0£1.2a 342.5436.5a 16.0t1.4a 2512.6+89.5a 13.5+1.3b 1476.0+46.2d
Chengguan Town, Binzhou City

TEM F AR 23.5+3.2a 351.24442a 17.5+t1.2a 2413.6+103.0a 16.5+3.2a 2306.5£62.5 ab
Jiaogiao Town, Binzhou City

BB T W] 4 22.5+2.6a 342.5+352a 13.5¢1.6b  795.0+66.2 ¢ 45+£2.6d 1015.5£725¢
Huanghekou Town, Dongying City

ZRaeT A A 24.0+0.6 a 342.5+16.5a 19.5t1.5a 2612.5+135.0a 182+2.1a 2226.5+113.0 ab
Beijipo Town, Tai’an City

LT T A 24.0+1.6a 312.5+46.2a 16.2+2.0a 2135.2+143.0ab 18.5£3.5a 2036.2£52.4b
Mengtuan Town, Weifang City

T kA 22.0+1.2a 342.6+11.5a 18.5+t1.4a 2422.6+102.0a 18.0£2.1a 231524352 ab
Nanzhang Town, Jining City

VR T 22.0+1.2a 360.1+16.5a 5.0£1.6c 1059.0£66.2b 2.0+£1.6d  507.5+62.5f
Fuguo Street, Binzhou City

5N T P YR) PR 20.5+1.1a 335.5436.2a 17.242.3a 2217.5+135.0ab 10.0+1.5¢c 1702.0+44.6 ¢
Huangheya Town, Dezhou City

VRV T Mk V5 S 21.0£0.9a 346.3+229a 16.5+t1.6a 2412.5+92.5a 18.6+£1.6a 2202.0£52.6 ab
Taoyuanji Town, Heze City

O3 T b Ik A 223+1.6a 337.6+31.2a 17.1+1.5a 2512.6£85.5a 19.2+3.6a 2316.2+46.2 ab
Beicheng Street, Liaocheng City

T S 21.6+2.6 a 342.14254a 16.5+2.8a 2416.2484.6a 193+2.2a 2027.0+52.4b

Wangcheng Town, Qingdao City

TP TTMLERSE Qilin Town, Heze City  20.5+1.1a 351.1433.5a 17.241.6a 2396.0469.2a 13.0+1.1b 1395.0£69.2d
T T AR

Gangcheng Town, Yantai City
HEDTTT A T

Gaoliu Street, Weifang City
WM 4 BR B Shigiao Town, Zibo City  20.042.1a 313.5£16.5a 18.5+2.6a 2115.5+133.0ab 19.142.1a 2 370.5+52.4 ab
I UT i HRAT4E Bangiao Town, Linyi City 23.5+1.6a 342.5+252a 19.140.6a 2845.0+114.0a 20.143.5a 2813.6+46.2a
T i BR i Shigiao Town, Jining City 23.542.5a 362.5£16.5a 18.5+2.2a 2232.0+105.0 ab 19.6+2.2a 2 338.0+69.5 ab
ERG R 21.6£1.6a 3154+352a 17.6£1.5a 261524200.0a 14.0+1.6b 1238.5x114.0¢

Gaoxing Town, Rizhao City
H HETiT #5445 Taoluo Town, Rizhao City 22.242.2a 342.5+249a 20.1+1.5a 2912.6£122.0a 20.0+2.5a 2615.2+125.0a

TP BRI LR AN B A TG, R I B R R . RSB S AN RING SRR R R 28 ¢ B 1R K 0 AE P<
0.05 /K F-22 7 i # . Data are taken with a pot as a unit. Data are mean+SE. Different letters in the same column indicate significant
difference at P<0.05 level by ¢ test.

ZEE M 24 0 LIERE SO AT 2 (2 AE AR R T R X 2 0y AR AR S 2 A R A
FIRBEE LW LA A2, R B A, R (H R B R S AR I, by AR
RE 1 fei , ANZATA IR . ARE T B LA AERREFEAAS S, T 22 0 SRR ZAERAL Rl

23.0£2.4a 312.5£26.5a 182+2.6a 2812.6£71.5a 19.1£1.2a 2514.0+113.0a

22.541.6a 322.54224a 165t1.9a 2412.6+46.5a 18.6t1.0a 2 112.5+66.2b
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PR R TC R . B T A4S T B BRI e
T B B X 2 A R KR A R A 5
Ab U T VISR PRI TR TN T IOCHH (DT
T o WL AP i BRI T S T A R
TR L T R T | H T R A 9y A
X RAEE WA — 5 50, SCRZ e HL 1, 0 e H:
AR AEIEE S, A 130y 2REXT KA 2 1R
BRI AE R T i 2 5
3 it

IR R IMA R AL 3 2 AR KM R
IREER, B AR S A A T 25, 0BT I A5 (4
W EE MR A ) A AR 5 YA AR R O SCR AR
2010) o AT JLAE, 527 2% Eupatorium adenophora
(T HEAE,2007; T 3CH 4%, 2012) L 3% H 4§ Mikania
micrantha(Z=NS 5G4 2012) JKE Ambrosia artemisi-
ifolia (ZE 7R 5%, 2009) | %5 .0 3% T ¥ Alternanthera
philoxeroides (3R % 4% ,2009) %5 AMZ W FPEERS 12
ANRZAHIIX, 25 5 H s B S KPR 52, B 1
XL BT AEAR K Pl R AR R e
ZIHAFEH R, WAL 4E P ZRAE N Y Y PR Y
ST W PR I AR BN R . AR 4 R
FW] 1519 22 T2 A6 FB 22 BT - S35 By PR AR R
FERZH A T YRR IEH i AR K (A g
KB, 1 20 Y I N VR B, A 24 O AN R
RO e R IEF i AR MBS, Xt &L
AEAT T A e S R Y R R 2 — |, DR A (2015) 4
18, 2 TR E AT 1950 451 5 78 LU Pa 4 Ak
VA BRI, 20 TH40 80 AR RTE B AEH /K AR X #
RIL, HETZEREPY LG AR ) AT b AR R
T AR & A i LI 7 A6 2 & SR (R %A A
2014a) . Z AL BXT LN R ERW A G,
240y X H B YA N TR AH 2R B T ] 11
FEEH T 5 T T K 2 1 AR I I KRR 42 R 1)
PR B S A KSR AR I S . AP 2 1y A
HHe2htHENER ASE BEE HEE.
A BT AN e X 5 A b IR e A AH O
P, BT DL S8 2 AR SR R A R e ) - 4 R 2R AT g
2 pH BT ZEARY B3 405 13X 3 MR bR, X 2 4 T
#)E T o tE (pH 23514 8.0 .8.8) , HZ AL A7 FiAE
(R T s el P R T T 240 4 (pH 8.8) T
IER AR X 2y R T e i L e L E
[FIREER 02 e AT T HOC B H AREX HAE K Tese
Me) 5 2R 985 T ] 1 B AR R TR b X R R

Z— EPEI T ET E EE AR AR T, Wi
i 2 A6 A2 A K I N 32 pH BB AR 73 75
I FEE 2

So JER/NESE SORITE R AN T s N TS
pH A ML i | SR it R R e £ 70 5507
], AN [RIAE AR L SR A RN ] . AR TR 45
HKF A TR P RS WS
BT Al LR A 5 AP B/ N2 AR AR
A (AR R ORI e SR R
AW . AR TR KRR 2 A S Y
114y A, S R 1 - 38 (pH<6.0) £ 465 W U T V0 1)
BT O TH BRI | T R A R SR 1
(pH>8.0) 45 I T HE4H N 3l oe i AR E T
TR VB AR T o MR T T R R
BT EE AL ST T UL D TT iR M R
X TR AR R Z WA AR, R
pHIX N AFIE R A R EEN R T340, A
O E R 4 R Y AR R M
SROCHR AR T BT AR N T R R DT
AR, 55 i A WP AR A 2R AR KT
JOE 3 A R A A K8 2E . 5 B
T, RIX 3 il 2 R A R R A 2R 5 pHL, SRR
P el B S R R R A IR e A
3O 2 A PRARFE AR L T 2 RN ER o3 e
Wi RREA IR A
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