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Table 1 Chemical compounds extracted with XAD—4 resin from ot exudates of soybean growing for three weeks
Soybean root exudates Soybean oot exudates
Tartronic acid, ( p— ethoxyphenyl) 13— Octadecemic acid, methyl es
P— )— 7Z—13—
- tes (Z)—
— Octanoic acid 7— oxo— E—8— —9— 1— E— 8 M —ethyl— 9— tetradecen
— I ol acetate
- 1—Naphthalene pentanoic acid 9— —7Z— 10— —1— 9— Methyol— Z— 10— tetradecen—
I— ol acetate
2— ) Hex ane dioi ¢ acid(2— ethylhexyl—) Diethyl phthalate
Hexade canoic acid —n Di— n—octyl phthalate
Octadecancic acid 17- 2 — Benzenedicatboxylic acid,
dipropyl ester
- o - —2— L 2 — Benzenedicathoxylic acid,
11 11— trans— Octadecenoic acid hutyl 2— ethyhexyl ester
- — 11— cis— Octadecemoic acid Dbutyl phthalate
(Z,7)—9,12— 9, 12— 0 ctadecadienoic(Z, Z)— Diethylene glycol diberzoate
Z,7)— —9 12— 9, 12— Octadecadienoic acid tert— > s Cyclohexane 1, 2— dimethyl— 3—
butyl, (7 7Z)— pentyl
Fi cosanoic acid 2, 6,10— Pent ade cane, 2, 6, 10— trimethyl—
Oleic acid 1, 2— Cyclohexadecane 1, 2— diethyl—
1, 2— Bemzenedicarboxylic acid 2— Octaddzcane; 2—methyl—
34— Berzoic acid 3, 4 dichloo— 26,10, 14, 18— Nomcecane, 2 6 10, 1 187 per-
tamethy I —
462 —38. Ergosta—4, 6, 2— trien— 3. beta. 2610, 14, 18— Eicosane, 2, 6 10 14 18— penr
—ol tamethyl
E— 1L, 13— — 12— E— 11, 13— Dimethyl — 12— te- Do cosaneT ri-
—1— tradecerr— 1— ol cosane
Glycerin Tetracosane
1— 1—Pentacosanol Pent acosane
ad (e ) Phcm1-4» 4> — (1— methylethyli- Heptacosane
dene )bis—
N, N— —.a, —P— p— Toluidine, Ny N — dimethyl—. O ctacosane
alpha. —
Z)—9— 9—Octade cenamide (Z)— Z—12— Z— 12— Pentacosene
T “NT 27 Niwo™ 4 = methowtriflo- o 17, 21— Dimethyl he ptatriacontane
roacetanil
66— [3.1.] —2 Blcyc-lo[S. 1. 1] heptan—2— one 6, — I— Hexacosene
- 6— dimethyl—
2
Table 2 Effect of 1, 2— Benzennedicarboxylic acid on root uptake area of soybean
Concentration Root uptake area(m®) Active uptake area/ Total area
(gL Total A ctive o0
CK 0. 7260 0.3277 45.14a A
0.01 0. 8576 0.2737 31.92b B
0.05 0. 7380 0.2302 31.19b B
0.10 0. 2008 0.0431 19. 0c C
0.20 0. 0557 0.0015 2.60dD
(P<<0.05); (P<<0.01),

Values with different bwercases in the same row are of significant difference (P<0.05); Values with different uppercases in the same row are of espe-
cially significant difference (P<Z 0. 01). The following is the same.
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Table 3 Effect of 1, 2— Benzennedicatboxylic acid on the relative electic conductivity of soybean leaves

Relative electric conductivity of leaves( %)

Concent ration Nommal Tempe rature Freeing (—20°C)
(/1 Si S S1/8X 100 Si S S1/82X 100
CK 110.8 338.8 2.5 110.1 269.0 40.6
0.01 151.3 372.3 4.1 144. 8 348.3 41.6
0.05 119.3 278.3 2.8 174.0 42.8 42.1
0.10 202.0 48.3 2.4 145.0 287.8 50. 4
0.20 145.5 300.5 48.6 181.2 348.2 52.6
4

Table 4 Effect of 1, 2— Benzennedicathoxylic acid on the biomass of soybean seedling

Root diy weight Shoot dry weight Height
Concentration (g L) (mg) +9% (mg) +9% (em) +9%
CK Tda A - 140. 2a A — 46.3a A -
0.01 &Bab A —8.1 132.9a AB —5.2 44.3a AB —4.3
0.05 67ab A —9.4 114. 5b BC —18.3 41.6ab AB —10.2
0.10 6ab A —10. 8 96.3¢c C —31.3 37.8b B —18.4
0.20 60b A —189 48.7dD —65.2 20. 0c C —56.8
o ’ ’
’ ) S
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5.2%—65.2%, 4.3% , , 3
—56.8%. 0.01g/L , ), ,
b b
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GC— MS ANALYSIS ON THE KINDS OF SOYBEAN ROOT EXUDATES
EXTRACTED WITH ADSORPTION RESIN

Han Limei Wang Shugi Ju Huiyan Yan Fei
(Agronomy Department of the Quantemaster University of PLA, Jilin Changchun 130062)

Abstract Soybean wot exudates extracted with XAD—4 resin were identified by GC—MS method, and the allelopathy
of chemical compounds (1, 2— benzenedicarboxylic acid) on soybean seedling wewr inresti-gated in this study. The re-
sults showed that root exudates extracted with XAD—4 resin was identified as long— chain fatty acids, benzoic acids and
its derivates, straight— chain alcohol, enol, phenol, ketone, ester and some hydrocarbon, most of which were also al-
lelopathic compounds reported. In certain range of concentrations, the 1, 2— benzenedicarboxylic acid significantly inhib-
ited the growth of soybean seedlings. The results showed that soybean root exudates wntained allelopathic compounds that
inhibited seed germination and seedlings growth, and this might cause soybean continuous cropping barriers.

Key words Soybean; Root exudates; GC/MS analysis; Allelopathy; Allelopathic compounds ; Adsorption resin



