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Table 1 Effects of crude extracts from hulless barley distiller’s grains on seed germination
T Cogimly  (BFH REWAK/ 7 WXRE pp o pp)
Test seod Mass ermination  Germination Regression (foyrclatlon (mg/mL) (mg/mL)
concentration number inhibition rate equation index
Bk 0 19.67+0.50 a 0.00 y=0.308 9x+40. 541 0.972 2 30. 62 160. 11
Bromus tectorum L. 25 11.0040.82 b 44,08
50 8.33+1.41 ¢ 57.63
100 4,674+1.26d 76.28
200 0.00740.00 e 100. 00
Lig o 0 20.0040.00 a 0. 00 y=0.513 6x+2.678 3 0.9517 92. 14 170. 02
Avena fatua L. 25 18.33£0.58 ab 8.33
50 14.33+1.53 b 28.33
100 6.6740.58 ¢ 66.67
200 0.00=£0.00 d 100. 00
ES 0 19.00+1.00 a 0. 00 y=0.345 4x+35. 165 0.932 3 42.95 158.76
Malva crispa L. 25 12.00£1.00 b 36. 84
50 8.6740.58 ¢ 54. 39
100 4.00+1.00 d 78.95
200 0.00740.00 e 100. 00
iR i - 28 0 18.33+0.58 a 0. 00 y=0.416 22+20. 061 0.951 7 71.93 168. 04
ZIZ‘Z’;{}?;Z;‘;”{ lapa- 25 14.33+1.15b  21.80
50 9.67%0.58 ¢ 47. 26
100 6.00+1.00 d 67.27
200 0.007+0.00 e 100. 00

I« RSB R A R/NG P R oR 22 57 B35 (P<<0. 05) . R Al y ARSI P Bl i % 9 I 1 25, o AR KLER W vy o i R JEE

Note: Data marked with different lowercase letters in the same column mean significant difference(P<C0. 05) , the same as below. y means

inhibition rate of crude extracts against seed germination,x means mass concentration of crude extracts.
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FRA KB 4, WK 1 fE 3 1 LUE H/INE
PR R BT T A S A 5 o R A B

ACHA 2 U BT R 25 it fS ARl B s R T
PO VAN E R 7 A Sl S N /o o o o R (O
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Table 2 Effects of crude extracts from hulless barley distiller’s grains on growth of seeds

BT SR/ R/ % HRA A2/ % gl T 5/ %
Test seed (mg/mL) Mass Shoot inhibition o Rgot ] Pr'e§b mass ) Dry mass

concentration rate inhibition rate inhibition rate inhibition rate
Bk 25 35.23(1.64) a 76.28(0.48) a 7.81(0.66) a 6.02(0.30) a
Bromus tectorum L. 50 83.69(0.42) b 87.64(0.25) a 15.66(0. 60) a 10.37€0.29)a
100 100. 00€0. 00) ¢ 100. 00€0. 00) b 17.20€0.59) a 10.43(0.29a
200 100. 00€0. 00) ¢ 100. 00€0.00) b 24.60(0.54) a 20. 06(0. 26)a
0 0.00(2.45) d 0.00(2.02) ¢ 0.00€0.72) b 0.00(0.32) b
1Y g A2 25 42.59(4.11) a 33.91(2.84) a 27.37(1.31) a 11.77(0.38) a
Avena fatua 1. 50 62.24(2.49) b 70.08(1.29 b 47.81(0.94) b 15.35(0.36) a
100 100. 00€0. 00) ¢ 100. 00€0. 00) ¢ 58.83(0.74) ¢ 23.89(0.33) a
200 100. 00€0. 00) ¢ 100. 00€0. 00) ¢ 68.58(0.57) ¢ 34.20(0.28) a
0 0.00(7.15) a 0.00(4.30) d 0.00(1.80) d 0.00(0.43) b
S 25 37.04(1.42) a 78.38(0.32) a 29.98(0.34) a 16.84(0.05) a
Malva crispa L. 50 68.59(0.71) b 85.32(0.22) b 49.06(0.25) b 30.47(0.04) b
100 83.11(0. 38) be 100. 00¢0. 00) ¢ 74.92(0.12) ¢ 30.47(0.04) b
200 100. 00€0. 00) ¢ 100. 00€0. 00) ¢ 82.00(0.09) ¢ 33.84(0.04) b
0 0.00(2.25) d 0.00(1.47) d 0.00€0.49) d 0.00€0.06) ¢
Tk 5 - 28 25 46.09(0.68) a 64.89(0.28) a 84.34(0.28) a 15.52(0.04) a
Polygonum lapathifolium L. 50 76.69(0.29) b 69.14(0.24) a 89.78(0.19) b 47.12(0.02) b
100 81.72(0.23) b 100. 00€0. 00) b 90.59€0.17) b 49.63(0.02) b
200 100. 00€0. 00) ¢ 100. 00€0.00) b 90.74(0.17) b 51.47(0.02) b
0 0.00(1.26) d 0.00(0.78) ¢ 0.00(1.82) ¢ 0.00(0.04) a

BB P B O B MO R 3R <2 mm R F B %
Note: Data in brackets represent average of root length,shoot length,fresh mass,dry mass,length of root and shoots less than 2 mm are
equal to no germination.

®3 ERAEEBEERYIEDEREMGL

Table 3 Effects of crude extracts from hulless barley distiller’s grains on growth of plants

A Y i i g/ (mg/mlL) i/ em A/ em i [ 4/ Thih/g
Test plant Mass concentration Plant height Root length Fresh mass Dry mass

H3E Brassica napus L. 25 6.62+1.03 b 1.564+1.04 b 0.7040.04 b 0.05£0.01 a
50 5.96+1.01 be 1.56+0.48 b 0.5540.02 ab 0.04+0.02d

100 5.30£1.02 ¢ 1.58+0.62 b 0.3240.08 a 0.0240.01 ¢

200 4.994+1.45 ¢ 1.69+0.62 b 0.2440.05 a 0.01+0.00 b

0 8.924+1.20 a 1.17+0.48 a 1.05+0. 08 ab 0.0640.01 a

F & Vicia faba L. 25 36.10+7.12 b 12.134+2.43 b 80.07+1.05 a 9.364+0.18 b
50 34.254+6.94 b 12.41£3.15 be 76.76£11.77 ab 9.16+1.01 b

100 32.5546.90 b 12.62+4.13 ¢ 74.03+10.32 b 9.154+0.43 b

200 12.17+3.64 ¢ 12.6543.77 ¢ 24.624+4.76 ¢ 2.774+0.13 ¢

0 42.25+3.83 a 11.95+1.34 a 81.854+3.61 a 10.7340.17 a

25 11.80+3.51 b 5.354+1.88d 10.1440.29 d 0.99+0.11d

50 11.75+£2.34 b 6.104+3.10 b 8.1942.96 ¢ 0.834+0.18 cd

Wi 5. Pisum sativum L. 100 11.05+1.69 b 6.234+1.60 ¢ 7.5540.18 b 0.704+0.03 ¢
200 8.1041.60 ¢ 6.6542.39 ¢ 7.3840.76 b 0.45+0.04 b

0 15.13+1.90 a 5.0542.32 a 12.9642.47 a 1.06£0.23 a

25 18.64+2.83 a 4.984+1.13 b 7.13%0.78 a 1.37+0.31 a

FINE Triticum aestivum L. 50 18.21+2.14 a 5.0140.55 b 7.1940.88 a 1.34+0.09 a
100 18.30£3.02 a 5.10=£1. 22 be 7.20%0.08 a 1.394+0.20 a

200 18.19+3.01 a 5.2640.89 ¢ 7.08+1.15 a 1.39+0.15a

0 18.51£2.38 a 4.96+0.98 a 7.154+1.08 a 1.34+0.05 a
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Effects of crude extracts from distiller’s grains of hulless barley wine on safety of experimental plants
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~48.73 % . fif R A0 ok 30. 3300 ~71. 342,
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x4 BROBRBESIEARILARENERTRELEKIN

Table 4 Effects of mixture of hulless barley distiller’s grains and soil on growth of Avena fatua L.

wOBEE) + w(FhAE 1)

w(Distilled grains) * w(Soil)

B /cm
Plant height

A/ em
Root length

fif 4t/ g

Fresh mass

R/ %

Germination rate

1:10 10. 70£1.78(10.61) a 5.0941.26(24.82) b 0.2240.03(21.43) b 77.78
1:7 8.02+1.45(33.00) b 4.7420.53(29.99) b 0.20240.04(28.57) b 70. 00
1:5 6.2540.73(47.79) b 4.4140.51(34.86) b 0.1740.01(39.29) ¢ 55.56
1:3 3.4440.57(71.26) ¢ 0.00740.00(100.00) ¢ 0.1240.05(57.14) d 7.33
CK 11.97£2.78 a 6.7740.76 a 0.28%+0.03 a 88. 89

TE A8 ORI Bk 6 5T 8 2 O o

Note:Data in the brackets represent the average inhibition of plant height,root length,fresh mass.
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Table 5 Suppressive effects of crude extracts from hulless barley distiller’s grains on growth of Avena fatua L.

J i e/ (mg/mL) R /cm A /em fif T i /g TR/ g

Mass concentration Plant height Root length Fresh mass Dry mass
25 17.60+2.55 b 6.37+2.04 b 5.42+1.75 ¢ 0.6840.05 e
50 16.90+2.08 b 6.61+1.77 b 3.54+0.99 b 0.41+0.13d
100 14.80+2.78 ¢ 6.82+1.64 b 2.57£0.75 b 0.34%£0.02 ¢
200 11.40+1.26 ¢ 7.05+2.34 b 2.23£0.71b 0.284£0.01 ¢
0 20.1041.66 a 4,744+1.29 a 7.78+1.63 a 1.0240.23 a

O# % Plant height
Bt Root length
O#%f i & Fresh mass
BFJEE Dry mass

100. 00
80. 00
60. 00

-2 Ll

I #/% Inhibition rate

-20. 00 % % &
-40.00 | &% =
-60.00 |

-80.00 L 25 50 100 200

JR B W/ (mg/mL)
Mass concentration
B2 FRABEGRBRYKEIEX
BF de = A K HO D 50 45
Fig. 2 Suppressive effects of crude extracts from hulless
barley distiller’s grains on growth of Avena fatua L.
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Fig.3 Effects of crude extracts from hulless barley distiller’s grains on the physiological indexes of Avena fatua L.
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Study on Inhibitory Activity of Crude Extracts from
Distiller’s Grains of Hulless Barley against Weeds

LI Wei"*? ,SHEN Shuo' and GUO Qingyun'***

(1. Qinghai Academy of Agriculture and Forestry Science,Xining 810016,China; 2. Xining Scientific Observing and
Experimental Station of Crop Pest , Ministry of Agriculture of China,Xining 810016,China; 3. Key Laboratory of

Agricultural Integrated Pest Management in Qinghai Province,Xining 810016,China)

Abstract To study the inhibitory activity of crude extracts from hulless barley distiller’s grains
against weeds, The crude extracts from hulless barley distiller’s grains were obtained by ultrasonic ex-
traction in cold methanol. the inhibitory activity of crude extract against weeds were tested by method
of seed germination and pot experiment; the biological and biochemical indexes of dominant weeds
were measured by thiobarbituric acid method and acetone extraction method,respectively. The results
showed when the mass concentration was 100 mg/ml that inhibition rates of the crude extracts
against seeds growth in four monocotyledon and dicotyledon weeds were 100% and 80 % ,respectively.
The safety evaluation of crops showed that crude extracts had a high risk to rape(Brassica napus L. ),
broad bean(Vicia faba 1.),and pea(Pisum sativum L. ) ,but safe to spring wheat(Triticum aestivum
L.). When the concentration of crude extracts reached 200 mg/ml., inhibitory effect on dominant
weed. Avena fatua L. in wheat field was significant,and this caused change of biological and biochem-
ical indexes of Avena fatua L. at defferent degree.

Key words Hulless barley distiller’s grains; Inhibitory activity against weed; Avena fatua L. ;Safety
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