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Response of potato root exudate components to different planting patterns

TAN Xue-lian, GUO Tian-wen, MA Ming-sheng, ZHANG Ping-liang
(Institute of Dryland Agriculture, Gansu Academy of Agricultural Sciences, Key Laboratory of Efficient Utilization of
Water in Dry Farming, Gansu Province, Lanzhou, Gansu 730070)

Abstract;: To explore the methods to reduce the continuous cropping obstacles, potato root exudate components
were extracted and identified from three planting patterns of potato rotation with soybean, fixed intercropping of po-
tato and soybean and continuous potato cropping. The results showed that compared with continuous potato crop-
ping, root exudate components of fixed intercropping of potato and soybean and continuous potato cropping increased
13.79% and 17.24% respectively. Relative alkane contents increased by 52.17% and 52.60% respectively, and
relative contents of organic acids increased by 65.41% and 14.79% respectively. 1.46% of ethylamine, 2.87% of n-
ethyl morpholine, and 5% of dibutyl phthalate were assayed in the root exudates from continuous potato cropping,
while nothing above was detected in rotation with soybean and fixed intercropping of potato and soybean. The contents
of N,N-diethyl-acetamide were 123.29% and 47.95% higher , hexadecanoic acid were 23.18% and 40.00% higher,
octadecanoic acid were 27.36% and 39.80% higher in fixed intercropping of potato and soybean and continuous potato
cropping, compared with potato rotation with soybean. These indicated that potato rotation with soybean can reduce
the variety and content of the potato root exudate components. Therefore, it can overcome the toxic effects due to the
accumulation of a certain type of potato allelochemicals by the potato rotation with soybean in the production practice.

Keywords: potato; planting pattern; root exudates; extraction and identification
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Fig.1 GC— MS of total ion in potato root exudates under soybean and potato rotation cropping
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Fig.2 GC — MS of total ion in potato root exudates under soybean and potato interplanting
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Fig.3 GC—MS of total ion in potato root exudates under continuous cropping for 6 years
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Table 1 Identification of main root exudates of potato under different planting pattern
R (e i oty y\ﬂjﬁﬁqu}f Relative amount/% T
Sort of Retention 1 H g . Il L .
. . Compound Rotation X Continuous
compounds time/min . Intercropping .
cropping cropping
6.078 T F DUk 4B Tetrasiloxane, decamethyl — 1.76b 3.34a 3.74a
6.397 J\H - =HESEBE Trisiloxane, octamethyl — 0.03b 0.59a 0.6a
8.902 +75%%E Hexadecane 0.36b - 1.34a
11.102 9 —FJk—1-L%E Heptadecane, 9 — octyl — - - 0.47
11.237 2 =R+ PU%E 2 — Bromotetradecane - - 0.49
11.679 +-EkE Heptadecane 1.41a 0.47c 0.94h
11.685 | HJE Pentadecane 0.07¢ 1.81a 1.17b
11.122 2?6, 10 — = B 3 — 4 PO B¢ Tetradecane, 2, 6, 10 — 0.07b 0.34a B
trimethyl —
13.335 2 —H F—+F J5E Pentadecane, 2 — methyl — 0.09b 0.4a -
14.062 “ ki Eicosane 1.6a 1.03b 0.41c
14.204 +PU%E Tetradecane - 0.09b 1.7a
14.211 TE+PURSE Tridecane 0.15b 1.2a -
15.168 =% Tricosane - 0.66 -
f Rk 15.636 2,6,10, 14 P4 H £ —F7X%E Hexadecane, 2,6,10,14 — ~ ~ 0.4
Alkanes tetramethyl —
16.091 3 - J—1/\J%E Octadecane, 3 — methyl — 1.84a 2.04a 1.95a
16.465 —+—4%¢ Heneicosane 1.74b 2.85a -
16.471 PO+ PU4sE Tetratetracontane - - 1.69
18.114 1 /\UsE Octacosane 0.62b 0.9b 1.41a
18.135 "+ PU%E Tetracosane 0.67b 1.36a 0.71b
18.386 3 -1tttk Heptadecane, 3 — methyl — - 0.32a 0.48a
18.393 —+ —%¢ Docosane 0.38b 0.97a 1.23a
18.505 +/\JsE Octadecane - 0.67b 1.41a
18.515 e Heptacosane 1.44a 1.00b 1.13b
20.327 H75kE Hexacosane 1.68a 0.32b 0.31b
20.653 + JUkE Nonadecane 0.53b 0.93a -
21.957 1+ F%E Pentacosane 0.8b 2.41a 2.42a
22.011 =+—H%J%¢ Hentriacontane 0.92b 1.86a 0.62b
AT Total 16.16b 25.56a 24.66a
14 Mean 22.13
5.386 N Ethylamine B B 1.46
5.874 N,N ~ LI Acetamide , N,N —diethyl — 0.73¢ 1.63a 1.08b
J]ﬁé'é 21.971 N—(2 *@Mtﬂk%)*ﬁ:ﬁﬁmﬁﬂﬁ N —(2 — lodo — phenyl ) 0.37 B _
Amine — benzenesulfonamide
AT Total 1.1b 1.63a 2.54a
34 Mean 1.76
6.261 MR Propanoic acid - 1.39 -
6.485 LR Acetic acid - - 0.1
9.350 T 1% Butanedioic acid - 0.24a 0.14a
15.182 1,4 =K _JRIR 1,4 — Benzenedicarboxylic acid 0.23 - -
[irES 17.646 ¥R Hexadecanoic acid 2.20¢ 3.08a 2.71ab
Acids 20.870 RN Dehydroabietic acid - 0.42 -
19.445 i JRR Octadecanoic acid 2.01c 2.81a 2.56ab
19.594 + bk Atz 9 , 12 — Octadecadienoic acid 9,12 — 0.36 - -
A1 Total 4.8bc 7.94a 5.51b
S Mean 6.08
6.316 WHRHFRMAE Carbamate 1.16 - -
6.227 N —ZFEMGuk N,N — Diethyl carbamate - - 2.87
15.969 SR R T FEHR Phthalic acid, isobutyl octyl ester 0.82 - -
16.940 SR H R 5 T g 1,2 — Benzenedicarboxylic acid, bis 347 B B
(2 — methylpropyl) ester
B2 16.892 LB W2 T i Dibutyl phthalate - - 5.0
Ester 16.947 @Bﬂk:: HIR-T -5 THE 1,2 — Benzen edicarboxylic B 535 _
acid, butyl 2 —methylpropyl ester
2011 9]3}]1: HR — ForEEE 1 ,2 — Benzenedicarboxylic acid, di- 1 45 _ _
isooctyl ester
A Total 6.9b 5.35¢ 7.87a
-4 Mean 6.7
W 12,358 12-F - 15 -WH-AMK-5 -8 (A% R B 0.3 0.21
Alkaloid Lycopodan —5 — one, 12 —hydroxy — 15 — methyl —
-1 Mean 0.17
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Fig.6 GC —MS of ion of hexadecanoic acid standard substance (a) and sample (b)
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Fig.7 GC —MS of ion of octadecanoic acid standard substance (a) and sample (b)
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