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GC - MS analysis of rhizosphere soil organic compounds of potato field under
continuous cropping in the Yellow River irrigation region of Gansu Province
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Abstract: To identify the potato root secreted auto-toxicity compounds under continues cropping, soil solutions from
four years continuous cropping field and three years potato/maize rotation field during seedling and flowering stage were
analyzed by the GC — MS. About 80% of organic compounds from both samples contained hydrocarbons, benzenes,
acids, alcohols, esters, aldehydes, ketones, amides and the derivatives of hydrocarbons. Among these chemicals 13
kinds were only detected from the soil sampled at the seedling stage of continuous cropping. The highest and lowest abun-
dance of chemicals were detected for n — propyl propionate(22.335% ) and 2 — undecenal (0.258% ), respectively. Ad-
ditional seven kinds of chemicals were detected from the soil sample at flowering stage, the palmitic acid isopropyl ester
was identified as one of the plant auto-toxicities. Compared with flowering stage, seedling stage had twelve chemicals i-
dentified as non auto-toxicity of the potato plant, including n — nonane, n — propyl propionate, capryl aldehyde, butylat-
ed hydroxytoluene, dimethyll, 2 — benzenedicarboxylate, 2,6 — dimethylnonane, 2 — octenal, 2 — undecental, 1 — do-
decene, 1 — tridecanol, 1 — pentadecen and 5 — octadecylene. Although N, N — dimethyl — formamide was detected dur-
ing both seedling and flowering stages, with the concentration being 0.445% and 0.669% , respectively, their role still
await further investigation.
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Fig.1 GC— MS profile of soil organic compounds of potato rhizosphere from rotation cropping field during the seedling stage
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Fig.2 GC - MS profile of soil organic compounds of potato rhizosphere from the continuous cropping field during the seedling stage
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Table 1
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Soil organic compounds and relative content from continuous cropping and rotation field during the seedling stage

1E Rotation

#%AE Continuous cropping

AU Z TR

Organic compounds

AR B4k %

Relative content

EEpIR 7B S

Organic compounds

HAXS Bt/ %

Relative content

1,2~ & ZF% 1,2 - Ethylene glycol; C,Hg0,
LR LT Ethyl acetate; C4HgO5

N2 ZBE Ethyl propionate; CsHy0,

Z &M n - Propyl acetate; CsH,00,

[ Aldehyde; CoH,,0

2% Methylbenzene ; C;Hg

PE#E Enanthaldehyde; C;H,,0

.7 Fthylbenzene; CsHy

AR Styrene; CgHg

X ZHZE p - Xylene; CgHyg

2 - L — 1 - CLFE 2 - Ethyl - 1 - hexanol ; CgH,50
2 — ZHC ¥ 2 - Ethylhexanal ; CgH,60

3,5- “H_3-_CFE3,5- Dimethyl — 3 — hexanol ; CgH;gO

SH R -2 - ZIECTHE 2 - Ethylhexyl chloroformate; CoH,;;CIO,
1,2,3 - =H 3K 1,2,3 - Trimethyl benzene; CoHy

2 — T 2 — Nonanone; CoH;50

IR - a - JEM 1R - alpha — Pinene; CjoH,q

&%t Decane; CioHy,

LR -2 — LI HMR 2 - Ethyl — 1 — hexanol acetate;; C1oHyy0,

2,7,7- =W -3 - I8 = [4.1.1.002,4) ] ke 2,7,7 -
Trimethyl - 3 — Oxa — tricyclo[4. 1.1.0(2,4) ]Octane; C,oH;s0

2 — HIET%E 2 — Methyl nonane; CoHy,
3 - LHEIEFESE 3 - Ethyl - octane; CjoHy,
+—%& Undecane; C; Hy,

1- (1 - FAEFEZAHL) IEEHRE 1 - (1 - Methoxy ethoxy) octane;
Ci1Hy0,

2 - FIEBJE 2 — Methyldecane; Cyy Hyy
T %% Dodecane; CjoHys

I =%¢ Tridecane; Ci3Hyg
+PU%E Tetradecane; Ci4Hs,

1 — T PUBRME 1 - Tetradecene; Cy4Hag
1 H%E Pentadecane; CisHs,

[75%5¢ Hexadecane; CgHa,

1 — T75BRJ 1 - Hexadecene; CigHs,

-4t Heptadecane; Cj7Hzs
8 — 1Lk 8 — Heptadecene; Ci7Hs,
+/\bE Octadecane; CigHsg

Fube Nonadecane ; C1oHyg
1 — T JUBRJ 1 — Nonadecene; CjoHsg
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N,N - —HIIEHERE N,N - Dimethylformamide; C3H,NO

IR G Ethyl propionate; CsH,0,
RN n— Propyl acetate; CsH,00,
SRS n - Propyl propionate; C¢H,,0,
f# Aldehyde; CoH,,0

FIZE Methylbenzene ; C;Hg

.7 Fthylbenzene; CsHyy
KA Styrene; CgHg
X ZHIZE p - Xylene; CgHyo

2 - £l (E) E -2 - octenal; CgH 4,0
SE Octanal ; CgH,0
T-%5% n — Nonane; CoHy

2 — T 2 — Nonanone; CoH;50
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F—J% Undecane; C;Hyy
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2 — +— & 2 - Undecenal ; C;, HyyO
+ Z%¢E Dodecane; Cj,Hyg
1 -+ H 1 - Dodecane; CHy,
| =%E Tridecane; Ci3Hyg
1 - T =%EHF 1 - tldecanol ; C3Hyg0
- PU%E Tetradecane; C4Hsy
1 - T PUBRME 1 - Tetradecene; Cy4Hag
T+ HEE Pentadecane; CysHs,
1 — T HBRIF 1 - Pentadecene; C,sHy,
T HEFEIE R (Butylated hydroxytoluene) ; CsHy, 0
I75%€ Hexadecane; CgHa,
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5- 1+ /\Jfi, (E) E-5 - Octadecane; CgHsq
FFube Nonadecane; C19Hyg
1 — T JUBRJ 1 — Nonadecene; CjoHsg
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Fig.3 GC - MS profile of soil organic compounds of potato rhizosphere from rotation field during the falling flower stage
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Fig.4 GC— MS profile of soil organic compounds of potato rhizosphere from continuous cropping field during the falling flower stage
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Table 2 Soil organic compounds and relative content from continuous cropping and rotation field during the falling flower stage

#AE Rotation

#%AE Continuous cropping

B ZF

Organic compounds

AR B i/ %

Relative content

EEpIR /B S

Organic compounds

XS B4t/ %

Relative content

NER LR Ethyl propionate; CsHio0,
LR n — Propyl acetate; CsH,00,

% Methylbenzene ; C;Hg

2 - Bl 2 - Heptanone; C;H 4,0

Pl Enanthaldehyde; C;H 4,0

2.7 Ethylbenzene; CsH

Xt —H 2K p - Xylene; CgHy

H: LM Styrene; CgHy

Y& Octanal ; CgH 0

2 - 23 -1~ O 2 - Ethyl - 1 - hexanol ; CgH;g0
T4 n - Nonane; CoHyy

2 — T 2 - Nonanone; CoH 50

IR - o« - JEH5 IR - alpha — Pinene; CjoHyq

Z&45¢ Decane; CioHy

7- FH -3 - R AL - 6 - M - 1 - BE 7 - methyl - 3 — methy-

lene — 6 — octene — 1 — ol; CjH;gO

3-HAREH[4.1.1.002,4) 1 ke, 2,7,7 - W 2,7,7 -
Trimethyl — 3 — Oxa — lri(:y(:lo[4. 1.1.0(2,4) ]Octane; C,oH;60

LR -2 — ZHECFER 2 - Ethyl — 1 - hexanol ; CgHy0,

+—%¢E Undecane; C;;Hyy
2,6 - —HEET-%E 2,6 — Dimethylnonane; C; Hy,

1-(1-HEIELHIE)IE¥Le 1- (1 - Methoxyethoxy ) octane;;
Ci1H40,

+ %% Dodecane; C;,Hyg

3,4 - I3 — 1 - 2845 3,4 dimethyl — 1 — decene; CjyHy,
+ =%t Tridecane; Cj3Hag

T PU%E Tetradecane; Ci4Hs,

1 — T VUBRS 1 - Tetradecene; Ci4Hog

1 HEE Pentadecane; CysHs,

T HFIEHH Butylated hydroxytoluene; CsHy, O
+75%% Hexadecane; CigHyy

1 - TS5 1 - Hexadecene; CyHy,

1,1 - R IEERE 1,1 - Octyl oxide; Cy6HayO

1,2 - KRR (2 - I REPN ) B Methylphthalate (2 - methyl
= propyl) ; C1sHx 0,

+-L&E Heptadecane; C;Hsg
E - 15 Heptadecenal; Ci;H3,0

1 /\BE Octadecane; CigHsg
I JL#E Nonadecane; CoHyo
1 - T JUlRHS 1 - Nonadecene; CjoHzg

T\ BEHR ,2 - N FERE Stearic acid,2 — propylene ester; CyHyO,
-+ —%t Heneicosane; CyHyy
1= =8I 1 - Docosene; CpHy

14.746
0.

[N S

—_ =

S O W

S N O O W

939

622

271

164

.031

276
887

654

.981
025
187
122

.261

417

.610

.852
.395

.17

.662
129
.225
.984
.348
.330

697
148
080
335

408

513
.832

.391
414
.030

.608
127
.692

N,N - ZH3EH B N, N - Dimethylformamide ; CsH;NO
PR ZHETR Ethyl propionateer; CsHio0,

LR n— Propyl acetate; CsH,00,

& Aldehyde; CgH,,0

F 2K Methylbenzene; C;Hg

% Ethylbenzene; CgHyq

X T HZE p - Xylene; CgHyo

H: LM Styrene; CgHy

S Octanal ; CgH,60

2- 23 -1 - B 2 - Ethyl - 1 - hexanediol; CGgH;50
T-HE n — Nonane; CoHy

2 — Efifi 2 - Nonanone; CoH;s0

IR - a — JEH 1R - alpha — Pinene; C1oHyq

Z2J5E Decane; CioHay

3-HRZIN[4.1.1.002,4) ] kE,2,7,7 - =W I 2,7,7 -
Trimethyl — 3 — Oxa — lricyclo[4. 1.1.0(2,4)]Octane) ; CioH,c0

3 - ZIEIEFNE 3 - Fthyl octane; CioH,,
+—%¢ Undecane; C,;Hyy

+ %% Dodecane; Cj,Hyg

+=%¢ Tridecane; Cj3Hag

FPU%E Tetradecane; Ci4Hs

1 -+ PUBRSE 1 - Tetradecene; CiqHog

T+ FHE Pentadecane; CjsHs,

T T HFIEF R Butylated hydroxytoluene; CsHy, O
+75%% Hexadecane; CigHay

1 — 7584 1 - Hexadecene; CygH,

1,1 - FARTIESERE 1,1 - Octyl oxide; CyHy,O

2- RZHR (2 - FAPIHE) T Methylphthalate (2 — methyl
= propyl) ; C1sHn 04

+-L 4t Heptadecane; Ci7Hsg

8 — 1Lk 8 — Heptadecene; Cj7Hy,
T /\%E Octadecane; CigHsg
|+ JLbE Nonadecane; CoHy
1 — T JUBRHE 1 - Nonadecene; CioHsg
TS BERR , LS Palmitic acid propyl ester; CoHsg0,
“+%¢ Tcosane; CyyHy
KRR ,2 — PNMREENE Stearic acid,2 — propylene ester; CyHygO,
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