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Chemical compositions and allelopathic potential of volatile oil
from Sorghum halepense (L. ) Pers.
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Abstract; The volatile oil was obtained with steam distillation from Johnsongrass Sorghum halepense
(L. ) Pers. leaves. The chemical components were analyzed by the means of GC and GC-MS, and its bi-
ological effects on crops, weeds and microbial populations were studied. Twenty-six chemicals, 76.51%
of total content, were isolated and identified from the volatile oil. The main component was sesquiterpe-
nes, such as trans-a-berg-amotene (21.95% ), a-patchoulene (10.77% ), a-himachalene (4.66% ),
etc. Weed germination, crop shoot height and dry weight were significantly inhibited by the volatile oil.
The volatile oil also significantly reduced the population of fungi and actinomycetes in the test soils, but
significantly increased the population of bacteria in the soils. The results indicated that the volatile oil
from Sorghum halepense demonstrated significant allelopathic potential on depressing surrounding plants
and affecting microbial populations.
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Table 1 Composition of the essential oil from Sorghum halepense

— TN 53 ?’?ﬁt%*gﬁ. *HXHLQ%(%)
Molecular Koviéts retention Relative
Peak no. Chemical composition
formula index amount
1 4 — & - 1 = % 4-hexen-1-ol C.H,,0 798 12. 14
2 Isohexanol C.H,,0 812 6.00
3 o - FHZEHEE a-tolualdehyde C,H,0 950 0.23
4 K I Phenylethyl alcohol C¢H,,0 1079 0.21
5 H243 Azulene C, Hq 1086 1.49
6 JN A H:ER Umbellulone C,H,,0 1104 0.68
7 VKA Camphol C,H,0 1122 0.26
8 222 Vanillin C4H,0, 1217 0.37
9 B - ¥ FPIEE B-cyclocitral C,H,O 1236 1.49
10 T ASRBRE NS Dihydro-actinidiolide C,H,O0, 1268 0.37
11 1,6 - A5 1LZE 1,6-dimethyldecahydronaphthalene C,H,, 1276 1.33
12 2,3 - “HEASLZE 2, 3-dimethyldecahydronaphthalene C,H,, 1278 0.24
13 2,2 - “HEASZE 2, 2-dimethyldecahydronaphthalene C,H,, 1282 0.34
14 1 - B3+ —H 1-methyleycloundecene C,H,, 1285 0.18
15 23— o = #FH Trans-a-bergamotene CsH,, 1416 21.95
16 o — EEWHK a-farnesene CsH,, 1428 2.62
17 B — &% 24Tl B-ionone C,H,0 1453 1.15
18 o — FFAKE a-himachalene C,H,, 1456 4.66
19 a - fIFH a-bergamotene C,sH,, 1465 1.59
20 o — ZEIH % a-patchoulene CisH,, 1485 10.77
21 7-pentadecyne CsHy 1521 1.08
22 F7SEBERR Cetylic acid C,H,0, 1947 4.14
23 IR Oleic acid CH,,0, 1998 0.28
24 fHJEMR Octadecanoic acid C,H, O, 2015 1.16
25 9-n-hexylheptadecane CyHyg 2138 1.02
26 ikt Pentacosane C,sHs, 2465 0.76

R2 BEREXHHEYREESHEKHZNE
Table 2 Effect of saturated aqueous solution of volatile oil from Sorghum halepense on

seedling growth of the tested crop and weed species

AL ERAE FH 40 #85X Response index (R,)

Ef=tan
Indicator A K KE THIJBR AL e A B
Wheat Cucumber Soybean Lettuce Redroot pigweed Barnyardgrass Goose grass
iR -0.39+£0.03" -0.15+0.02" -0.22+0.02"" -0.23+0.04™ -0.21 £0.02"" -0.14 £0.03" -0.25+0.04""
Shoot height
R -0.11£0.02" -0.27 £0.04"" -0.07 £0.02" -0.35£0.04"" -0.14+0.02" -0.07 £0.04" 0.04 £0.03

Root length
BT H Shoot -0.32+0.02"" -0.26+0.02"" -=0.22 +0.04™* -0.25+0.02"" -0.20 +0.04"* -0.23+0.02** -0.12+0.02"
dry weight
T EH Root -0.07+0.01" -0.41+0.07° -0.04+0.02 -0.39+0.03"" -0.09+0.03" -0.17+0.03" -0.08 +0.02"
dry weight

TE B 8 WH B TIIME + bRfEDR, ARIRER : « FORTE 0.05 K225 W «+ FIRTE0.01 K25 W%, Note: The data

are the average of eight replicates + standard error. The results of t-test for the significant difference are represented by asterisk. * Showed the

level 0.05; ::* showed the level 0.01.
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Table 3 Effect of saturated aqueous solution of volatile from Sorghum halepense on soli microbial populations

. . TR B b EIGHES TR R RS YA H L NS

The <l Agent Fungi number Inhibition ~ Actinomycetes number  Tnhibition Bacteria number Inhibition

( x10° cfu/g) rate( % ) ( x10° cfu/g dry soil) rate(% ) ( x10° cfu/g dry soil) rate(% )

N voC 20.5+0.5" 60.1 65.4£2.1" 34.7 246.0+2.2"" -17.0
Wheat CK 51.4+1.8 - 100.1£2.3 - 210.4 2.0 -

PN voc 82.6+1.6" 34.4 109.5 £2.4"" 20.2 532.6 1.9 -22.0
Soybean CK 125.9+1.6 - 137.3 £2.5 - 436.7 £2.9 -

(R VOC 16.7 +0.5* 53.4 26.5+1.2" 31.5 123.8+1.9*" -27.9
Barnyardgrass CK 35.8+1.1 - 38.7+0.8 - 96.8 +2.1 -

SAL voC 9.8+0.5" 65.5 32.4+1.4" 39.9 80.2+2.9" -28.7
Redroot pigweed CK 28.4 +0.8 - 53.9+2.1 - 62.3+2.5 -

25 JCHEY) voc 4.7+0.7"" 48.9 10.1+0.5"" 61.9 54.0+1.1" -45.6
Without plants CK 9.2+0.5 - 26.5+1.9 - 37.1%1.1 -

TE R 12 E T HIE + frdElR, CK 2 EE T K, VOC 2R &R IR MBHAE IR, *+ RALE0.01 KT RHE,

Note; The data are the average of twelve replicates + standard error. CK is deionized water and VOC is saturated aqueous solution of volatile from

S. halepense. 3 The two asterisk show significant correlative at 0.01 level respectively.

Y FEA 2 U R 55% L L Wl - o - i
Fh o - AU o - TR o - B TR o - B
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25T 55 U 38 B0 3 S T 5 e 408 30T A ) ) E R AR
KU e K e e AN K U TR BT AT 32 R
YT e ST B A RGR I RIER] . BRI
TRIRRAD R B 5 ik ) 4 v v v B H: T Y 4 o)
(BRSNS DOEAIT-SLiiS NS S i A s L
TEAR s S5 A IR AR WA AE TR, R ZEUE W)
2y A K AR AR A B S A U, 7R T
S i A SR R IR R K S WOV ) A 1
UM EL I, (HR O HA B AR K S I AR ] ) R
HAGR R LR S E . LB R THT R Mg A K
TSI LU H R S 8 R X A e LA AT o o 1
R [T AS e A A R B VR 5 x4
P, W2 DR A A K o 3 X SRR A A5
1o SR OMAE 5 B SRAAAE B R RO LA 1Y)

Sef PR TR AL, B SR S R AE

A LESN KA AT LE o AU SR Gl A W R R A
T AR AR T P AR AR R i
el SR A I BERE W] 8 B2 ) - S AR W 3 2, O
R AE R BRI S T AR A ) 5 A
Yy Z 8] e MR iR A 3L 2R S50 & AT 32
M A AR ) B L A A T DL B o SR i Xt £
SR Wi sh B R e I AR AR B Bl T
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