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Effects of Natural Fatty Acids on the Growth of Cucumber (Cucumis sativus L.) and Tomato (Lycopersicum
esculentum Mill.) Seedlings in the Continuously Mono—cropped Soil in Greenhouse
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Abstract: The aim of this study was to evaluate the effects of oleic acid and palmitic acid on the growth of cucumber and tomato seedlings,
which were planted in the continuously mono—cropped soil with both pot and seedbed trials. In the pot experiments, three treatments were
prepared: the control (no fatty acids addition), low level of the fatty acids (2 g palmitic acid and 2 mL oleic acid per kg soil), and the high ones
(4 g palmitic acid and 4 mL oleic acid per kg soil) for each crop species. In the seedbed experiments two treatments were prepared with (60 g
palmitic acid and 60 mL oleic acid per m? soil) or without fatty acids. The results of the pot trials showed that the combination of oleic and
palmitic acids significantly promoted the growth of the both cucumber and tomato seedlings. In addition, it was found that addition of fatty
acids resulted in a reduction of sodium content of the whole plant, but increased potassium content in tomato shoot. In particular, in one pot
experiment of tomato, addition of fatty acids led to reduce the number of death seedling although the pathogen remains unknown. The seedbed
experiments performed under the field conditions further confirmed that the fatty acids had the positive effect on the growth of both plants.
When cultured in Petri dishes, the mycelial growth and spore germinations of four common phytopathogenic fungi were significantly inhibited
by the addition of palmitic acid, but not by adding oleic acid. The present study suggested that the oleic and palimitic acids could be potential
and reliable natural substances for promoting seedling growth of some vegetable crops in greenhouse.
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Table 1 Effects of oleic acid and palmitic acid on the growth

of continuous—cucumber seedlings
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Table 2 Effects of oleic acid and palmitic acid on the

growth of continuous—tomato seedlings

Ji3L] CK A B
Pi/em 4.40+0.35¢B 6.01+0.10bA 6.79+0.18aA
22 /mm 1.25+0.07bBC 1.42+0.03aAB 1.57+0.05aA

M Aem®  3.4120.71bBC 5.2+0.35aAB 6.32+0.40aA
lmjg.i/ 0.07+0.01bBC 0.10£0.01aAB 0.12+0.01aA
T /g pot™”  0.01+0.00aA 0.01+0.00aA 0.01+0.00aA
BT /g pot”  0.08+0.01bBC 0.12+0.01aAB 0.14+0.01aA
HR5es b 0.10£0.01aA 0.11+0.01aA 0.09+0.01aA
HEFEEC 0.003 520.000 6bA 0.005 0£0.000 2aA 0.005 42+0.000 SaA
-
ALy L 12.97£1.94bA 13.00£0.91bA 18.05+0.83aA
No.plant
%
R4y . 1.55+0.89aA 3.33+1.30aA 3.86+2.26aA
No. *plant

TR & E BRI = i A FAR , AKaE A FAD
X} HR AT IRAE IR Tﬂaﬂﬁﬂi&&firh AR AR
DA (B 2), 50 BT 22 Sk B 35 K

by CK A B
RS fem 11.91£0.38bA  13.2640.56abA  13.66+0.51aA
22K /mm 436+0.10cC  5.00+0.08bB  5.49+0.12aA
Niﬂjlﬁ. 3.29+0.15bA  3.57x0.13abA  3.71x0.10aA
TR em? 63.97+4.28bA  76.80£2.49aA  69.38+5.37abA
Hh 1 1.08+0.07bA 1.3240.05aA  1.23+0.06abA
g*pot™
WT®E/g pot”  0.16£0.01bBC  0.24+0.01aA  0.24+0.02aAB
ST /g pot”  1.24+0.08bBC  1.55+£0.05aA  1.462+0.08aAB
HRIEE L 0.15£0.01bB  0.18+0.01abAB  0.19+0.01aA
MANTE A 0.08£0.01bB  0.11#0.00aA  0.12+0.01aA
e 83.86x14.34aA  61.95£5.96aA  50.05£8.03aA
No.*plant™
*E,%‘Jilﬁfl/ 156.88+21.36bB 283.66+16.69aA 315.65+35.70aA
pgrg "

H: CK WXTHE(0 g FEMHFR kg 140 mL MR kg™ 1); A MK EAL
(2 g BEHHAR - kg™ 42 mL IR kg™ 1) ;B W EEALIL (4 o FER -
kg do+4 mL IR kgt o) RPN EIE AR, TR S AN
/NS FRERRZERRE (P<0.05), NRKE FRR R 22 7% 03E
(P<0.01)

Note: CK: control (0 g palmitic acid *kg™ soil + 0 mL oleic acid *kg™
soil); A: low level treatment (2 g palmitic acid *kg™ soil + 2 mL oleic acid *kg™
soil); B: high level treatment(4 g palmitic acid *kg™' soil + 4 mL oleic acid *
kg ' soil).Means (xstandard error)within the same line followed by
different small letters and capital letters indicate significant difference(P<

0.05)and extremely significant difference(P<0.01). The same below.
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Figure 1 Effects of different treatments on the dry weight of

continuous—tomato seedlings in the repeated pot experiment.

Values shown are the means+standard error
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Table 3 The Effects of oleic acid and palmitic acid on the nutrient concentration in tomato plants

it K p Ca Mg
Hi 1 CK 32.70b 5.71a 41.03a 13.08a
A 47.25a 5.98a 40.47a 13.14a
B 46.33a 4.52b 30.21b 10.43a
UilE CK 6.82a 5.83a 23.91a 8.61a
A 4.10a 5.67a 24.44a 7.62a
B 8.29a 4.10a 14.97b 9.38a

Fe Mn Zn
0.640b 0.056b 0.122a
0.852a 0.069a 0.130a
0.829ab 0.057b 0.106a
2.076a 0.147ab 0.670ab
2.089%a 0.177a 0.720a
1.651a 0.112b 0.437b

B Na
0.036b 0.107a 8.613a
0.044ab 0.025b 6.410ab
0.050a 0.022b 5.541b
0.062a 0.109a 6.189a
0.057a 0.084ab 4.057b
0.055a 0.068b 3.916b

T R RIS S 7 B R 5 R 22 5 135 (P< 0. 05) T BHHIFI R R 28 AN 3

Note: Means within a column followed by the same letter are not significantly different at 5% level by LSD test .
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Figure 2 Effects of different treatments on the number of dead
continuous—tomato seedlings in the repeated pot experiment.

Values shown are the means+standard error
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Table 4 Effects of oleic acid and palmitic acid on the growth of continuous—cucumber seedlings in seedbed

TH Pk /em 25 /mm Hb LT i /g plot™ /g plot™ ST /g plot™ HE
Xt i 15.98+0.69 3.770.07 1.870.19 0.09+0.01 1.960.20 0.05+0.00
Ak P 12.73+0.80%* 3.92+0.06 2.39+0.09 0.19+0.02* 2.57+0.11 0.08+0.017%*
T oo e S RN BECRI A 34 ) 14 2 ek 1) 4k 25 RO Yt 2 /K R I
Note: * and ** followed data in the table indicate significant difference at the 0.05 and 0.01 levels, respectively. The same below.
R 5 HERFIEREERYT B R EE A 40 B AR KIS

Table 5 Effects of oleic acid and palmitic acid on the growth of tomato seedlings in seedbed
TiH e ZEH/mm Hi 1T /g plot™! T /g plot™ ST /g plot™ M L
payiist 8.42+1.04 2.92+0.26 3.86+0.87 0.45+0.10 4.31+0.96 0.12+0.01
Ak 11.34+1.93 3.48+0.39% 7.78+1.92% 0.73+0.16* 8.51+2.08* 0.10+0.01
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Table 6 Effects of fatty acids on mycelial growth of four
plant—pathogenic fungi

G 7% A% /mm
gt — ™
FARE O ENBOH  BUTANZE FAGE
FERRZ 0 -7 45+2.0 44+2.6 5542.6 47+1.6
LgrL?! 2622.1%%  201#2.5%%  33x42%%  3022.6%*
MWER  0g L' 45+2.0 47+3.2 5542.6 43+1.5
gL 41223 42+1.0 51x1.3 44+1.0

T o o A3 50| FR 0% HEURIA 380 [ ) 22 S 38 51 A 25 R 2 25 7K
Il AT AR A I T Ay < A R | T bt 2 A BT 2 1
6 d, BRI A 12 do

Note:* #* : Mycelial growth differ at P<0.05 and P<0.01, respec—
tively. The same below. Regardless of the type of fatty acids, mycelial growth
were measured taken at 6 d for A. solani, F. oxysporum {. sp. cucumerinum,

F. oxysporum {. sp. lycopersici and 12 d for C.lagenarium.

R 7 BRI EYRREERTHEZEINHER
Table 7 Effects of fatty acids on spore germination of three

plant—pathogenic fungi

- T K%
EY)\Cre N Eiy\ViES e S
FRAHER 0 g+ 1! 94+0.6 98+1.0 90+1.5
gL 0£0.0%* 50+3.6%* 00.0%%
R 0 gL 94+0.6 97+0.7 93+1.0
gL 92:+1.5 98+0.3 95+1.2

T - 7 WA R 8] O - FE SRS ZE R 10 h, BTS20 R 13
h, BRI 8 he

Note:Regardless of the type of fatty acids, the germinated spores were
counted at 10 h for F. oxysporum {. sp. Lycopersici, 13 h for F. oxysporum {.

sp. cucumerinum and 8 h for C.lagenarium.
FRET A HGE, SRR R A IR RE A8 A R 32
YR Nat BYWICR I ) b E ARz %, 340 Ky
Worn ARz, IR R AR BT S R, H
HA H*—ATPase Fl H*—PPase (FEBEHR N 5 P, 4%
TR0 O IR AR R 5 L K 93 T v, [R) I s
DTN Na BRI, 3 AR HIAIL ] AT RE S5 A6
HRARH) H-ATP MRS PEA G, OUARARXT KA Nahy
R SORZ Fir i R 5 BB T iy ATP 3K 3l i1
TRAT I, M AT Lt R B B PR LR (S )

TR AR RS T RARNEITR , VP2 VHIE T &4
KA RIRNEWTR . C AW RBINE R e AT R
TF R BT AR o 3K S i 7 TR B A% BHL 1 1k 22 1 1)
(Candida albicans) VA B FE FLINTE (Vibrio cholera) i %
BRI (Staphylococcus) FEEK TR (Streptococcus) 55 40 T 1

e, Hoh R 22 rp BRI RN D R HAT B EE 1Y)
RS A —BERIFTE N GRS i 10T 2
FEAR MY 7 T4 B FH AT TS o Ward BIFFR G SREI
BUFRIPR A Sk T 555 7 00 04 A SO B 33 Ji 2k
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