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Abstract Previous studies show that the celery extracts have the allelopathic effect on the Fusarium oxysporium {. sp. Cucumerinum
with an inhibitory rate of 12.89%-84.83% and different fresh celery root and root soil extracts have different prohibitive allelopathic
strengths against the cucumber wilt. With a steep decline in morbidity, however, the prohibitive allelopathic strengths are within 5.45%—
46.95%. An interesting issue is the mechanism of the celery extract allelopathy, including the protective enzyme systems, the soluble
substances and the active oxygen metabolism of the cucumber leaf, which were studied by researchers However, little attention was paid
to the phenol and nitrogen metabolites in the cucumber leaf To study the mechanisms of the celery root soil extracts allelopathy on the
Fusarium oxysporium {. sp. Cucumerinum, the changes in the phenol metabolites and the nitrogen metabolites were analyzed in "Jinchun
4"cucumber leaves treated with the extracts once its first leaf was S5cm wide, including the lignin, the tannin, the chlorogenic acid, the
ferulic acid, the amino acid, the soluble protein, the ammonia, the nitrate and the nitrite. It is shown that the phenol metabolites in the
cucumber leaves treated with the celery root soil extracts are significantly higher those without the treatment, the content of the nitrogen
metabolites changes significantly, the contents of the Arg, the Pro, the soluble protein, and the ammonia are higher, but the contents of
the Gly, the Val, the Met, the Ile, the Phe and the nitrate are lower. For different treatments, the most significant effects on the phenol
metabolites and the nitrogen metabolites are caused by the acetone extracts, followed by the ethanol extracts and the distilled water
extracts.
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Table 1 The change of lignin content in cucumber leaves after the treatment by various extracts
e Rz %
-1d 1d 6d 11d 16d 21d 26d

RD 10.50+0.35 12.71+0.38A 13.09+£0.03A 13.38+0.22A 13.33+0.07A 13.25+0.09A 12.83+0.19A
CK, 10.50+0.35 11.61£0.42B 12.19+0.04B 12.39+0.06B 13.13£0.07A 12.99+0.01B 12.70+0.03A
RA 10.50+0.35 13.32+0.07A 13.17£0.05A 13.84+0.03A 13.63+£0.11A 13.38+0.32A 13.52+0.25A
CKy 10.50+0.35 12.11£0.55A 13.20+£0.04A 12.94+0.12B 13.08+0.11A 13.58+0.17A 13.12+0.06A
RE 10.50+0.35 12.97+0.34A 13.05£0.27A 12.93+0.14A 13.22+0.07A 13.52+0.16A 12.99+0.50A
CKg 10.50+0.35 11.55+£0.06B 12.47+£0.20A 12.81+0.84A 12.95+0.05B 13.37+0.06A 13.09+0.21A

E: B =) 8RB F R R — ) A AR R AL I 6 4 A

FTEO0OKFLEFEE, TR,

Notes: Different letters in the same column indicate significant difference at 0.01 level. The same symbols will be used in the tables that fellow.
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Table 2 The tannin contents in cucumber leaves after the treatment by various extracts (unit: ug-g~ FW)

LSS S
b P
-1d 1d 6d 11d 16d 21d 26d
RD 4.35+0.33 5.33+0.19A 4.95+0.00A 4.80+0.04A 4.82+0.06A 4.67+0.03A 4.94+0.01A
CK, 4.35+0.34 5.01+0.20A 4.85+0.02B 4.67+0.26A 4.65+0.01B 4.66+0.07A 4.91+£0.06A
RA 4.35+0.35 5.49+0.18A 5.27+0.02A 4.75+0.21A 4.60+£0.04A 4.57+0.02A 4.98+0.06A
CK, 4.35+0.36 5.39+0.08 A 5.06+0.07A 4.81+0.00A 4.69+0.04A 4.63+0.10A 4.89+0.02A
RE 4.35+0.37 5.56+0.25A 4.93+0.01A 4.86+0.15A 4.68+0.02A 4.80+0.04A 4.99+0.02A
CKg 4.35+0.38 5.23+0.24A 5.15+0.31A 4.92+0.00A 4.49+0.16A 4.65+0.07A 5.02+0.19A
213 HEMESEHETN R R PR, AR PR X W TN IR B Ak B R R

NG T 205 AR bR X R A B |, i i N SR R
T T X 2R K B WAL SR 5.26%~31.43%,
PR 9 45 AL B T i 2.78%0~17.95% , 2. B i 3 W ik 3 T
2.86%~16.22% ; W A& B ] 1) Tk 252 9 £ Wi Ak L) 4t TR % o
SEIETE R R BEAC A AR S 11d, 45 AL B 4R R

K #] 0.049ug - ¢ DW, 5 P9 T X HR B2 35 T 11.36% ; A [ b 21 4

JEPR S A R, PRI AR WAL B Y 2R R R, &
B R P WAL PR | 25 M IR AR Ak B B A Ik, DL B 45 2R

FMW] VG AR PR DX 15 S Ak 3 34 18 3 A T P
JEPR S B THR (R 3),

®3 ERBELEREMMHFAZERSEN TN (B ug-g”" DW)
Table 3 The chlorogenic acid contents in cucumber leaves after the treatment by various extracts (unit: ug-g~ DW)

o R 1 &
Ak #
-1d 1d 6d 11d 16d 21d 26d

RD 0.031+0.001 0.039+0.001A  0.046+0.001A  0.048+0.002A  0.035£0.003A  0.04+0.001A  0.041+0.001A

CKyp 0.031+0.001 0.037+0.001B  0.035+0.001B  0.042+0.001B  0.033+0.002A  0.038+0.001A  0.036+0.001B

RA 0.031+0.001 0.041+0.001A  0.046+0.001A  0.049+£0.001A  0.034+0.001A  0.037+0.001A  0.037+0.001A

CK, 0.031+0.001 0.036+0.001B  0.039+0.001B  0.044+0.003A  0.033x0.004A  0.036+0.002A  0.036+0.002A

RE 0.031+0.001 0.037+0.001A  0.043+0.001A  0.046+£0.001A  0.036+£0.001A  0.038+0.001A  0.041+0.001A

CKg 0.031+0.001 0.035+0.001B  0.037+0.001B  0.043+0.002A  0.035+0.001A  0.036+0.001B  0.038+0.002A
214 FMBRBEEWNTL i e TG R ZE IR K R AR VA SR T 2.08%~5.33% , N
NG T 205 AR R X R AL B, i R o ) 2 i 52 £ G Ab 3 A 1 1.449%~5.28% , £ B iR B AL B A
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Table 4 The ferulic acid contents in cucumber leaves after the treatment by various extracts (unit: mg-g= DW)

BT IR 5 A
b
-1d 1d 6d 11d 16d 21d 26d

RD 2.4+0.07 2.45+0.00A 2.47+0.01A 2.57+0.00A 2.62+0.03A 2.73+0.04A 2.7+0.06A
CK, 2.4+0.07 2.4+0.02A 241+0.01B 2.44+0.04B 2.55+0.02A 2.67+0.09A 2.58+0.04B
RA 2.4+0.07 2.49+0.03A 2.53+0.00A 2.61+0.02A 2.69+0.13A 2.82+0.03A 2.79+0.01A
CKy 2.4+0.07 2.44+0.05A 2.44+0.02B 2.48+0.02B 2.57+0.10A 2.78+0.07A 2.65+0.12A
RE 2.4+0.07 2.43+0.00A 2.44+0.05A 2.52+0.08A 2.58+0.01A 2.8+0.02A 2.64+0.03A
CKg 2.4+0.07 2.41+0.04A 2.42+0.04A 2.45+0.04A 2.5+0.00B 2.72+0.09A 2.62+0.02A

B3 ) A TR R TR R T 1.65% 0 3.36% 5 H R R AR |
EAR 5o 2R R 2R o 2 AR R b i s
RN SR AR B X DY AR i T Ak 3 S I, 9 o A TN R R
TRBEAR T 0.42%7F1 0.90% , 45 44 1% | 78 2 2 Fl 5 72 44 R & 1t fe
I Ab BR AR bR X ) £ B3R HE R A 31, 43 ) 95 £ i 4 Y Ak
FRREAR T 4.24% .2.94% 1 4.62% (% 5)

222 FAMEARS=ENTH

B NG T 28 09 7 AR B X i S W Ak B i e 9 R] I
EAR GRS T H X, 88K 2 4R Ak B T 0.28%~
7.15% , T4 B 5 45 7 Ak PR T 35 0.28%~4.67% , 7, T3 2 i b B
F 55 0.44%~3.78% ; Fifi 2 Bof [0 1) ST 2 AT 335 Pk 2 1 o o et S
ETHE TR AL g, kb RS 16d 454k B 5 34 5k ) 1g

*5 EREAERENHAFASEBRSENTL (R :%)
Table 5 The amino acid contents in cucumber leaves after the treatment by various extracts (unit: %)

A HR RD CK, RA CK, RE CK;
RITAHER 2.454 2.462 2497 2411 2.192 2207
R 1.122 1.126 1.059 1.109 1.011 1.010
22 IR 0.915 0.879 0.996 0.979 0.962 0.991
EaE AN 3.124 3.170 3.183 3.124 3.231 3.164
& 1.600 1.674 1433 1.439 1.542 1.609
[SEANA 1.731 1.639 1.853 1.883 1.852 1.863
ot 242 0.262 0.262 0252 0.257 0.239 0.253
2 AR 1.587 1.595 1.490 1.556 1.423 1438
AR 0.242 0.257 0.231 0.238 0.222 0.231
555 AR 1.436 1.437 1.343 1.408 1.301 1.305
bR AN 2.458 2.571 2635 2.626 2.584 2.569
it 22 0.905 0.891 0.958 0.962 0.975 0.948
AN TR 1.502 1.511 1.325 1.337 1.460 1.501
i 2 1.878 1.818 1.867 1.857 1.716 1.779
4] =R 0.585 0.582 0.542 0.567 0.563%* 0.528
kAL 1.431 1.415 1.605 1.579 1.554 1475
IFG 22 1% 1.264 1.245 1.383 1.338 1.332 1.297
S FER 24.496 24.534 24.652 24.670 24.159 24.168
EARTEFEE,
Note: *means significant difference.
63 I
4@7



] jcmik

#5218 XX (Papers)

M S 2013,31(4)

.ﬁ:i
S|

i, HrHRBR XY 2 Wi S Ak P15 fe s 35 7.88mg g FW,
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WAL PR ZE MR K = B2 W Ak P

SRR, UL RSRRY T
T AR BR X ) 15 £ WAL B XY AR 3 A i o

JRAF H 1 T o 7

BN, OB B BRI T R A R

*6

R R, N R R

FUSCS BB THR (R 6)

ERELEFEENMHFAATEEEERSEMNEN (B .mg-g”' FW)
Table 6 The soluble protein contents in cucumber leaves after the treatment by various extracts (unit: mg-g™ FW)

P O 1

b
-1d 1d 6d 11d 16d 21d 26d
RD 5.95+0.003 6.18+0.83A 6.50+0.05A 7.26+0.19A 7.62+0.11A 6.86+0.28A 6.59+0.11A
CK, 5.95+0.003 6.12+0.05A 6.44+0.26A 7.24+0.02A 7.39+0.12A 6.51+0.25B 6.15+0.09A
RA 5.95+0.003 6.19+0.01A 6.75+0.06A 7.16£0.17A 7.62+0.03A 6.49+0.17A 6.65+0.02A
CKy 5.95+0.003 6.14+0.01B 6.55+0.08A 7.14+0.24A 7.28+0.174B 6.47+0.10A 6.48+0.13A
RE 5.95+0.003 6.23+0.11A 6.89+0.11A 7.16+0.20A 7.88+0.11A 6.55+0.24A 6.59+0.02A
CKy, 5.95+0.003 6.12+0.02A 6.86+0.01A 7.05+0.16A 7.73+0.02A 6.42+0.32A 6.35+0.01B
223 AZTEMEN 9.78%; KEHEWSMIAIES: | & & 2T A EIh i 2

B JINA T 28 70 AR B X 40 32 $ A B S , ik e N
o U IR R AR K IR I A3 T 3.87%~19.89% , TN iR
PER AL PR 1.329%~9.06% ,

®7

COWE IR HE Ak T} 7 -1.98%~

e, 25 b

WA D B AE R TS 26d, M PR X 4 2 IR HR

QPR S A ol 412.17mg- (100g) ™ FW, A5 Z B R 5 1

434% (£ 7).,

RRRLGERELRMFNESEH TN (B4 .mg- (100g)~" FW)

Table 7 The ammonia contents in cucumber leaves after the treatment by various extracts (unit: mg-(100g)-' FW)

R
b B
-1d 1d 6d 11d 16d 21d 26d

RD 429.66+£15.58  417.76x024A  356.86+1.58A 301.19+14.58A 200.91+3.90A  217.33+1.38A  382.55+7.56A
CK, 429.66+15.58 388.86+£17.53A 341.51+11.98A 285.84+8.16A  188.07+5.92A  181.28+0.58B  368.28+1.73A
RA 429.66+£15.58  371.61+0.85A  357.22+5.95A  287.63+3.30A  268.72+4.77A  213.05+7.33A  383.62+5.07A
CK, 429.66+£15.58  353.05£2.55A  328.60+3.45A 263.72+16.02A  250.52+3.77A  205.91+9.10A  378.63+5.63A
RE 429.66+£15.58  400.16+2.46A 412.89+11.98A 264.43+3.61A  211.26+7.36A  213.40+4.71A  412.17+1.65A
CKy 429.66+£15.58  393.97+0.61A  376.13+5.63A  269.79+4.03A  206.62+2.68A  200.91+2.88A  395.04+7.14A

224 WHERHESEHNTH

eV T AR PR X W R AR AL L

B A1l R

i A

TR TR AR RIS 21d #5 Ak BLAE R Eh Y i 1Y

ik B A ARAE, R AR PR XM R R AR PR

RV

[R] 2 B AR T H o IR B IR B 0 1) oA« 28 1R K R i A B
~3.84%~14.68% , N i 3= $2 WAL B 0.89%~17.56% , 7, B2 $2
WAL B-4.21%~7.30% ; B & I [0] (9 ZE 22 ) A iR +h & i B2 0

116.82mg kg™ FW, 5 P9 i %t B AL T 0.89% ., DL 45 R 5%
WY, O A AR B X 4 32 90 Ak BT L S 3 R I BTN A PN A
R dh & (% 8),

*8 RREBAERENHAFAWBREREMNTL (LM .mg-kg' FW)
Table 8 The nitrate contents in cucumber leaves after the treatment by various extracts (unit: mg-kg™ FW)

Rt O

11d

16d

21d

26d

186.26+5.01A
195.71+13.26A
156.12+7 46 A
171.29+22.67A
165.94+23.32A
195.30+10.86A

187.44+2.45A
190.28+4.44A
146.56+5.82A
169.22+3.77A
166.52+5.40A
143.17+£13.85B

122.27+11.12A
132.83+15.74A
109.01+12.00A

117.87+3.62A
119.30+11.51A
145.17+13.00A

182.01+7.30A
195.90£19.88A
138.07+17.07B
185.04+23.97A
183.43+8.32A
176.74+8.65A

Ab 3R
-1d 1d 6d

RD 301.35£0.90  261.77£21.29A 217.32+11.47B

CKyp 301.35£0.90  272.73£10.76 A 258.23+14.83A

RA 301.35£0.90  225.70«11.03A 176.56+£5.21B

CK, 301.35+0.90 253.09+8.15A  225.40+18.59A

RE 301.35+0.90 256.98+3.35A 213.76x12.43A

CKg 301.35£0.90  260.35+32.05A  205.86+8.40A
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