cZHEEZ -

DOI. 10. 11937/bfyy. 201708010

4

R B M T 4 A R B 2 ) B ARSI

}@i ﬁk’ ]}/ﬁf\ X ﬁé’ %J\ 75(

(TERE 228, TE #)1] 750020

B OE.RAS BURNARMRAEEF R ELEEA T RMIIRERTBRATELAE
WER (100 mg » kg 1), 2 F1 36 A R BB B RG  E WA IR AN, BER T R R SNR 88 R
AR AR ARG YR, AR RN ALY A EBER., 22N . ZRSETRE
SPRBE MR FERLE LA 254, XA RH B A IR RGITHEALRSBEARXTRE, £
EEXPREMARED BS MEHATHRERERAFLLA LRGP FIERN . RE®EEEE
S RAEEEAOEBREB AR, YHMINREFHR, BILERS T EHAIIRAA THIN
2% & =B (MDA &5V , E o fe 3 AR K 3 Hn, 40 B0 SR AG % 15 MEAR B 38 P K P RE B AL 2R
AR THEBRRERE D BAHEAILECOD) RS, X E RS ASAIETE
FA R TFARARAR 0T 38R B AAR A3 A 5 &4 A HURE A A T A Ak AL 8 (POD) 76 e A
Wo EIRBERF W, BASN R BRAR TR B ERS T A HIER FTHATEELE.
SOD #% 4 POD &b H T3R8 T AR B b 3w , MDA 2R Vs A M AMICH F Th & £
Fifo TARKIG Ao s AL ERS+ ApA I+ B RN A A TR R E D Folo I o, ZRBILA

HF B L 2017(08):38~44

VR BER RN, B E TR MEL A TER LI PRI RAGEERM.

4R U PR 5 A s 2% A
hE S K. S 642 226

LB AE R 2B IR (Cucwmis sativus L. ) EAE
AR R R 2 — NI IR R i v 4 g 4
FE H AT B ER Ab B A L B A B R M SR 43 1
R RN . PRI R (L4 R AR AR RG] J2 K
MR 2 MEENMRY R, £ LIEPRERE—ER
B AMENERRMNESERAY . B9k, 5%
2 FH TN B FAE MR 15 e S A B AT T o
5% ANFI FH S IR VR 9 4 A6 IR i CREAE S TRIVE L 1
BRAEAE BT A R IR SN R R A
LR FIA 25 st

TG BHER B R AE BIE SR R 2 A
FRAS RV () TR IR L 22 5ok S BE AR FR I I R 46
RAEXTEUN =B R R A e Y 2 R

E—EE/N RAKAT3) K, AL, B KL L ERANER
LHAHFTREAAGREEHAF T4, E-mail:guxind29
@163. com.

BEE&HR:TEZ ¥ & #F & it % ¥ 8 % B (2015BP02,
2017CP03) s 7 LR A3 & 4% #8531 B (2014NCN06) ,

YR EHE 2016—12—12

38

TEAERIAEE A 3CEHE1001—0009(2017)08—0038—07

SE D5 TR R TR A 0 T REAE s $e1E S Ak A LA
YrEER B R AR T LR AR AT, fEERM
BORAEMEDATH S MR ERFHERAR
ARHEY] X B AE AT HA A AE . BROR R
PO SR AR EAR 28 20 B0 ) X R AR AR I R AR T A
BRERENEWAR BEER, VURMEA D]
BAART . BUNEHE ERR GRS ST,
PO AR 2R IR e T BT L L B B T 6 D T —
SEPRH . SR, B ol BUPR I8 i Bt Y #E 1 o]
A R B A A i L S B 5 70 O P S O 32
BB B R A R BRI

TE -3 (B B Hh 88 i — S 2 % B 591 4 A
B Pl L Rk i SLBR G5 AR v B0 1 18 (SRR D 1Y
PRAG PR, V1Y R T 1 B MR R R A
A1 pHL, W2 B AR P AL R I 42 3 3 M e AR
WRAR R AR EE T, B E HE Y A K R
IR B EE 5 5% 43 R AR R, T
ot LY IR b RAEYTER. ZMRE A FY
JR— RPN R 0 A BN A K 7 AR {2 A
PREER SRR RS 77, SR AR 2 R 2 R, 1R



HF B L 2017(08):38~44

< ZHEEZ -

HEAE SRR YIETES . FE IR N - 3 P it RS
FFOBZERIEZE 3 MANUE, F IR E X R B2
BEUWE, Nl — SRR R A YRR R
AL, DR AR R R R, T B ) L PR
tRINRETE . IR, 76 A BT B R0 2 5 v vt T
B, AT B B AR Y X R B IR AR PR
PN R4 R B B AS AL SRR S XA R B 5

YEYIALIRAE T B R 3R 2 2%, W45 6 Tt v 7
REEFEWEEIEHAMZIEMR. BHl kb EK
SAEYANEMEEN R RS54 EEHEA
TSR A K =B 458 RS [F) s R 2 3 AL N 2 T
W DA . IR T — B W B SN IR IR (cin-
namic acid, CA) FI %] £ 35 5 H 88 (p-hydroxy benzoic
acid, PHBA) #F T, 38 3o %o AL 01 2 it 1 it S L2 &
PR, B TER IR IR K8 A YA HLAE A B 57
A TRt 2% o Il v A 4 e A AR LR A Y
SZma , LA 8 A RAE Y 2 A HL R A oY B AL 3
WAKYE .
1 #R5AE=E
L1 R gtk

BER BN EER 5 57 R R B2 B 3K
TR AL 3 CA i PHBA i B 25 H b4
FIA BRA WAL A 224l ARt £ KB B T AR
LM FIR S AR B = 2400 ART & AR A B
BB &AHR=45%, N+P,0; +K,0=5%, fF 3% %
HE =2 <10° cfu « g, ERFR HFEFMEL, B

TR FEAEYICE A R m AL 4 Wy
“HUERTE R RS S R, D EB B R R TE R 2F AT
B AR EE =500 <10° cfu» g ' T E A FER
W RHEARA R, KBIREA FTERFEAR
SE| B, B 22~32 °C LB 10. 169 ~52.18%,
JHEBE B 3 622~55 922 1x,
1.2 ®EHk
BEBOFPRLA 1 L R /N 150 Y 3 IR, 4 55~
60 CIRATE AT 10 min JF7E 25~30 CEHS5 h,
BT 28 CROGAEZ 24 h, BekdizE KE—Fm
FOEALU R AED I IEREFEN & T, fFFTF
WSS, 1/4 Hogland B R W BEHE, W AT —.0
W EBERKB -BHWERAEK CHTES
1.2 kg K AR B T8 (10 em X 10 ecd) N, B
1%k, 487 dBEME 1/4 Hogland BFRW 1 K, 4k
BIRKHE 200 mL, REFIREE A LD EE AL
&N 8 2~3 d BETLEZK 300 mL,
HERHRHREZ KPR AT, % CA
F1 PHBA 45 5 K A b5 3 B T E Rk,
W 100 mg « kg ', BRAL E RS AE YA VLR
(20 g » kg DS KEARIES G REFRS A
FUFERE 1 000 f5 )5 FEtiss 7 REMR 1 K HENE
¥k 8 mL, IR MR b B oK A YA MR A
BRI 3 I(CK) . £ 4bPHI41 5 IREE , i
B HES &AL L3R 1,

*1 KA IE S R

Table 1 Experimental treatment
Ab¥E AbFE 2R Processing method

Treatment FR BRI CA treatment group STREAE P ESALFEZH PHBA treatment group
To HEPTIRER pup=8-> iy
T1 EFIRE L TRE SR R ERE
T2 ERAREBHEYAE R MEEFEFR+EYA I
T3 FHPTRER HRRALE RS+ A YU PUBAE- S Sl f ol S Qi ol e ST
T4 TRV R R AL FOKOE A A HLAE - B ) TR B AL R H AU+ B
CK AR R B AL TR A W HLIE R

L3 THMNE

L3.1 MEMRERKERNE TUHEHEES 12X
FIEE 28 KM B MRtk R ZE0HL. Bk SR T B R
B, A 25 AR 3 A R 2R R AR R R
BMERT. TAMEM 28 dJ5 SRR E
H 2R ZRAR K S B2 RS K AR R AR SR K 4 4 R
PR RO B AR R AR, SR I HEZK 0 BAR AR e
i B ERAH T BB T o 2 — R T KRR

R,

1.3.2 MEMAHERNE THEHESHEHE 28X,
SR SPAD-502 4 Z {30 e AH BRI T4 R & &, 3
FERRAL A IR R RIE SR TTC (&=
T U ) T 5 5 8 B AL 5 Ak Al (SOD) 16 5%
FH NBT 3R % 3 E AL S (CAT O W& PR %
AN R 5 3 SR Ak B (POD) 7 3R F B A
Ty kil 2 s TS % (MDA) & B R RV E L Z IR B
DU 5 230 M B o 328 1A SR e S5 3 5 D 400 B AR
Xif SRR
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3 F Microsoft Excel 2010 % {4-4b 38 4G BE HI
HIVEE . R SPSS 17. 0 G ki 47 7 22 4%
M7 3 3% ] Duncan's i E #2578 P<<0. 05 K b
&5 R
2 BRE5HW
2.1 TRIRIAL SR BT AR A K AR AR K M
2.1.1 Xk AEEEm HE 2 88, CAH
PHBA 4 ¥k, TO 4b L5 CK Eh#x,12 d if 4351 F
R 21. 49 %0 FN 33.87%,28 d If 43 5 T B 10. 41% Fn
33.80% , Ut 100 mg » kg ' VREE (1Y 2 F TR AL HLXF
WA BEMRER. 28 dit,CA 4 T1 4B #

BEREIE CKL % To #4hn 4. 52% ; PHBA #1 T2 4b3
R B Bl CKL 38 TO AbBRHE NN 38. 8926, Uit
oAb Fo A R BBt A B MLAR 23518 B TR 2 Fh
T i o ok 5 (O I ST VE . CA 1 PHBA 20 #9258,
TO 4h¥ES CK H#,12 d i BB 22 5,28 d K433
BT 19. 48%F0 21. 3594, 6. B 2 Fir i B X 25001
HEEMEVER, 28 d i, CA 4 T3 kb3 i) 2L Bt
B3R CK, 3 To A m 10. 00% ; PHBA 41 T2 4b
PR AR CKL 88 To A BRI AN 5.00% , #Hk
AT Ktk 2R 7 HLAT Ak 3R R BA T A A HLAR 433
I TL0% 2 PR ER T 2SR AT RIVEF

*2 AEAEX E R4 EHRSM=HEN R
Table 2 Effects of different treatments on plant height and stem diameter of cucumber seedlings
# B Plant height/mm 284 Stem diameter/mm
&by R4 Sof JR B R AL B PR ER AL ¥ 3R KRR A FR A
Treatment CA treatment group PHBA treatment group CA treatment group PHBA treatment group
12.d 28 d 12 d 28d 12d 28d 12d 28d
To 15. 67+ 1. 05bc 20. 57+ 1. 56ab 13. 20+0. 94b 15. 20+ 1. 93¢ 3.85+0. 10a 4. 30+0. 10b 3.29+0. 24a 4.20+0. 15b
Tl 17.33+1.12b 21. 50+ 2. 89ab 15. 58+1.02b 17. 60+ 1. 99be 3.5740. 02ab 4.33+0. 16b 3.59740. 08a 4.0140. 52b
T2 13.73+0. 35¢ 15. 00+0. 29b 18.98=+1.17a 21.11+2. 51ab 3.46+0.07b 4. 1540. 28bc 3.55+0.08a 4.41+0. 16ab
T3 16. 07+ 1. 40be 18. 85+4. 30ab 13. 50+0. 61b 15. 3740. 94c 3.7240. 18ab 4.73+0. 26b 3.1340. 14a 4. 3740. 18ab
T4 16.40+0. 37bc 19. 10+0. 64ab 15. 36+0. 38b 17.3540. 75bc 3.46+0.07b 3.65+0. 13¢ 3.23+0.16a 3.7140.47b
CK 19. 96+0. 32a 22.96+0. 35a 19. 96+0. 32a 22.96+0. 35a 3. 5440. 08ab 5.3440.18a 3.5440.08a 5.3440.18a

T RARRNE F R B 2 5 B (P<0.05), T,

Note; Different lowercase letters in the table mean significant difference at 0. 05 level among treatments. The same below.

2.L.2 XEREABREBRMEZm  HE3WH,
2 AR M AR TAR K AR AR 2 8 & WHIER.
CA 4171 PHBA 41f To 4b ¥ 5 CK H#, EMR K4
W/ 43. 38 %6 F 21. 63 %%, AR AR FR Y /0> 69. 33%,
KL BEKT, VLA CA XT4IE MK i /E
A& F PHBA. 7 ERK IR b, CA 4% MR
T3 Ab¥E5E 19. 75 cm, 43314 CK 1 TO #441 26. 36 %
H1123.16% , BE ML E AR K A3 N ; PHBA 4

T1 4b¥REFE I CK, % To AFRIE N 10.20% . 453
BRBRAL EKGE AR YA MUIE AL B A B R Bk fh K
A NA R T 2 P e AR A& Ve A .
EMERIERs b2 AR IR T4 bk
3E CK, 4354 TO ARFEHE T 100. 00 %0 150. 00% ,#K
Al TR + A A HUIE + B ) B A T 2% 1 1 R
YRR FR I IAE R

3 AE ALY N 4h B E R AIREFR B Iy
Table 3 Effects of different treatments on main root length and root volume of cucumber seedlings
F R K Main root length/cm HRAETE Root volume/ cm3
Trfim R4 Sof JR B R AL B R4 3R KRR A FR A
CA treatment group PHBA treatment group CA treatment group PHBA treatment group
TO 8.85+0. 38d 12.2540. 14bc 0. 50+0. 00be 0. 50+0. 00c
T1 10. 75+0. 14d 13. 50+0. 29ab 0. 75+0. 14bc 1. 00740. 29bc
T2 11. 75+0. 43cd 11. 154+0. 26cd 0. 3540. 09¢ 0. 60+0. 23¢
T3 19. 75+0. 43a 9.7540. 72d 0. 75+0. 14be 0. 75+0. 14be
T4 14. 00+ 1. 73be 9. 0040. 40d 1. 0040. 29b 1. 2540. 14ab
CK 15.63=+1.52b 15.63+1.52a 1. 6340. 22a 1. 63740. 22a

2.1.3 XHEERBEMRELKEN  mE 4T, B
PR o 4L TS T8 5 5 R ) 400 4 I B | BB R B
&. 2 FhERBRAY TO AbH i B IREE R B BT

40

CK,BZ R AL B FKF, TEH T I LR EHET
F.CA 41 #1 PHBA 41 TO 4b 3% CK 4 ) B& 1%
41.79% F1 70. 15% , 3 2 AW T L To Lb¥aEs
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CK 4rBIBRAE 37. 7T4% F1 64. 15% . EHHBSBR T So i
TRAR BRI T ERE R, AT SEAR B kL., 28
[l B fE A TS ,2 20 T2 AhFH ML [ 2Rt R B

HEA A T &)y b 3 4 SR 8 ) 38 00 5 Bl T B R8s -
A=Y HLHE -+ BRI AR BB AL TR+ A WA LD
LbF 5y BE R T CA F1 PHBA XF4IH i S &f

BT CK, CA 4 T4 AbBEA1 PHBA 20 T3 AbTH i b SR EFIRE L R EIE A
TR R B AR L B 4 CK, B A= AT HL
*4 T RAMEIT R4y E it b b TE 8 REFMIRE b p &

Table 4 Effects of different treatments on aboveground and underground fresh weight and root shoot ratio of cucumber seedlings

b | ¢ R B Aboveground fresh weight/g

H T ¥EE R B Underground fresh weight/g

Rt Root shoot ratio

Abya T ERAL Y LH b 32 2 P R A 4H AT A TR X R IR AR B AT A TR b 32 2 P R A 4H
Treatment CA PHBA treatment CA PHBA treatment CA PHBA treatment
treatment group group treatment group group treatment group group

To 4.38+0. 41a 4.5840. 63a 1.56+0.18b 0. 8040. 16bc 0. 3340.07b 0.194-0. 06b

T1 3.4740.03b 3.96+0. 64a 0.53+0. 06c 0. 81+0. 01bc 0.15+0. 02b 0. 21+0. 04b

T2 5.2040. 8la 5.42+0.58a 1. 0140. 14bc 0.49+0. 0dc 0. 19+0. 00b 0. 09+0. 00b

T3 3.15+0.03b 4.75=+0. 36a 0.4740. 13¢ 1. 18+0. 14b 0.15=+0. 04b 0. 26+0. 05b

T4 4. 984+0. 33a 3.6710. 64a 1.4140. 38b 0.4240.07c 0. 3040. 10b 0.13740. 04b

CK 5.05+0. 13a 5.05+0.13a 2.68+0. 35a 2.68=+0. 35a 0.53=£0.07a 0.53=£0.07a

2.2 AS[RIALERXS ¥ TAE AR A PR bR i) TR

2.2.1 MWHZRSEATW HE1TLUES,
2 HGTRAL AR SRS g R S &N, CA
AEMEBHECK @ ZH M SRS E, HEY
20. 83%~25.91% , & Ar A E RN B3, PHBA 4
Br T1 #1 T3 AbHA MR R & &8 CK BEE b,
To. T2 F1 T4 h¥8%: CK HAM MBS HERAE
#, U] 100 mg « kg ' ) CA F1 PHBA X m#E R
YENTRRSEEAS —ERHEH.
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312 Phennlic acid

1 AELEMNERGHETRESENZIN

Fig. 1 Effects of different treatments on

chlorophyll content of cucumber seedlings
2.2.2 XRFWEWEm hE 2 R HbE
SEMAER ARG IEmES B&. CASLH
B CK B F MR R H, & 8RR T1>
T3>T4>T22T0, {4 if 141. 67% ~502. 22%, H:
T1 AbFEFE A 0.36 mg » g '+ h™', {38 100 mg »
kg ' i) CA &AL BT S AR R I I 4R S BA L
HEVE , Bt fb oK Rl E A& . PHBA
AL FE CK B3 BRI AR 7, i 2R IR
2 Tl= T4 >T2> T3> T, & IF N 13.89% ~

93.33%, H o M s W B To & B & MK
(0.004 mg+g ' «h™'),T1. T4 4hHFEIT CK, A
I, B BE T PHBA YFAEMRAR 22106 1 RBLE B2
OHIVEF » B 15 M AL B 3878 — e R AE ), Hop
Bk E K -+ AR A HUIE -+ BRI AL PR A B AR 1L &
KIS AL B 1 B AR AT

0.40
e an
e 0. ETI

R 025 ®T2

EZo00 N3
=
£ 0.10
~ 005

<

JEPIRETE CA MFSLIEHEE PHBA
3T Phennlic acid

2 FELENERLGERRE M0
Fig. 2 Effects of different treatments on

root activity of cucumber seedlings
2.2.3 XPLEAEREMR MDA S 2MEm HE
3~5 T] 1, AN B R N 2% A 4 e %) B RS B P R Ak
EgTE MR MDA S BN ERR K, B CAM
PHBA #0#4 TO 4b 28,0/ SOD 7 #E5 CK #) i 3
BN, 38 0E 45 A 9. 906 0 9. 44% (F 3), AR
fEWAL TR S TO AbHR L4, 2 4+ SOD 1 f i i
S350 T1 A0 T3 AbBE, AT 0L, 2 Ml BRAC T T A
FIT SOD TP 52 i85 14 43 1] 2 Bt ik Ak 5 R s Ak 3
AR BT YAV, HE4FH.24H
RFE) POD EM B A 225, CA £ 43K POD i
P B E ST CK, B S 2MECE T2>T1>T3>
T4>T0, 14 g 75 BBl 19. 92% ~55.53% , T2 B & M 1%
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M. PHBA 4Bk To 4b3 5 CK 25 A W&
A B &AL TR B 2 G 0, B E s BK D T3>
T2>T1>T4, ¥ IBTEE 15. 06%~25. 65% , T3 4b3H
BE R B . il CA 4171 PHBA 41+ POD 3%
P B e P 4 ) R B 2 0 PLTE Ak R N A Ak B R
EYAEPRLI., HE 5 AT, 2 AR
MDA & &3 18 2 & T CK, H B CA FIPHBARY
TO Ab PRI i 437 1K 693. 44 % F1 906. 56 % . N[F 2%
fRFEHEAL IS TO Ab3 L5, RZA FF MDA & &
BT R AN R AR B s DA AR PR R i Ak, H 2 A
T3 Zb 3K MDA & EX¥ 0 &AK. 7T I, SN IR 3 sy
BR AT B I BN ot i MDA & & , K &RA

FIFR#AE MDA & 8 #5200+ 4 9a
HLAEAL PR
1100
:f_j_f 1050 | @10
= 1
%—;} 1000} E%
RS 950 | NT3
]E B3 T4
=g 900 OCK
%gg 850 |

800 : -
FTERSEORHE PHBA

JRPHRER CA
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B3 AELGEIFRLLEMF SOD EEr R0
Fig. 3 Effects of different treatments on

SOD activity in leaves of cucumber seedlings
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Fig. 4 Effects of different treatments on

POD activity in leaves of cucumber seedlings
2.2.4 XTARMEARXSEHERE M E 6 B, Sb
TEEIn CA Al PHBA 38 238 i8R 40 e i A 41
REARXTEYE AR AR X mE R K. CA
41 H1 PHBA 20 5t By B2 14 TO 4b 38 , 40 Jfd S AR X 3%
Pedr CK 4351 8 238 0 35. 48 % Al 25.58%, CA 4
B 2 SRR AT o) 4 PR RERE N 3 PR BRI Bt 3
YER, H B3 ik Ak T oKt 8 TO 4b 38 B iR B K

42
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= NT3
Ig g 15t T4
{ﬁﬂig ol OCK
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T

]

R CA IHERELAE R PHBA
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B5 FAELEXNHENHEHHF MDA SEMFR
Fig. 5 Effects of different treatments on

MDA content in leaves of cucumber seedlings
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Fig. 6 Effects of different treatments on relative

permeability of cell membranes in leaves of cucumber seedlings

(69.68%) ., PHBA 4452k Mids To AbFLE T &
TER NS Lo NS WNY N EE 5 =y oy o N
PR AR T A0 M R %o 5 P R R i LA 25 S
3 itig

FRRA TR , BRI RS HE Y A 7= A 1
Ve FH S BRI B VIAR G SRR A K 2 B Bk R
PRIV BE AR E v BE Ak ™, oo CA Al PHBA
of 8 SIS Rk s R ZE AR5 78 T 1 R 5 BE 25 1 R
e BE 1 hn i SR, %K 5 100 mg - kg T I
PHBA%: CA Xtk B A MM s, £Yx
IV PR T 4% e 5 R T BR Ko A Bk 110 2 B AR,
TN AR ik 5 e R B VT R
RIS S B AP B T ACH B A3 N, S e A E B
FERAIBAC, AR S ER AR K, = R . H
FHAL RIS AL BF A 1A HLAE b #4537 % CA
PHBA 2 iy B 4b BN IR T A B A AR U6V .
B RS AR WA HUR AL BE S CA 21 20 fof2
Ve AT A W ML AL BB AN BR AL TR B+ R
MLAESS PHBA 202208 At e

RTINS PIX R TEAR A & B 10
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FH L HH CA B0 1 il 3 5 388 Jon v 384 54 » 400 50 35
Rk B E . HRABWRL RS HAM, CAXF
FARK A RIVE BT PHBA, BibERS A&
FHLAE Ab B A0 A 4 A7 DLAE Ak 38 4 B % CA 41 Fn
PHBAI4hH EMR KR AR B E. 2 A4
P AR AR AR LAR g A6 AL, AR 2 P R i i Ab 3
SRRAL TR+ A My A HLIE + B0, U0 B 7 R0 7 e
HEE A AR R AU T A R E . 5 DR 5T
ZERMFEY . RRALSEEN FEREEHE,. LE2E
BBIE# 2k K 5 5 R R 428 VI A O, B 32 S5 1 R Y
. IR 40 v A T SR R R R
FERH bR R RN B, MRS b B2
FME . PHBA X T S 5 2 FIAR T L A 0 %1 4E
i CAFLl, M4 YAIIRE M T o ERbE T
M b A SR, Bk E RS A A LR+
B B ERAL TR 42 Wy A AR A 38 43507 F)
F CA 411 PHBA 2141 T F5 & 5 2 AR 58 HL 1Y
Hm.

M4 R S EMARRE S 0E R Bt b & ge
HARARDIBEMEE ISR, DR RNSHBREY
%5100 mg » kg " VR FE Y 2 FhEL— SR B BR X 3R
IR AR A B RS E T UL vk
By R R IR S (E R Ik B B e & 1R TR E K
i TR R g AR R CA X R4
WM ERE. XMERHETERSER . ATDK
PRI R B BN A A o6, 2 ZAbER 4T A AR
RIGEHZFBEIMNRFIN CA 2B ERIHER,
PHBA 415 WEMSI1ER. S, CA 48—
IR AL KOS AR 223 ) B . PHBA 4138 Jill s
L F A A PR+ E SR B, k2
— I TR AR T

SOD #1 POD 7Ef bk M BT Ak RGP de w
EEMIEA. 504805 KR, B R
[ 2 BMRIVE DA T[] 355 R 4 A ) eh 255, B 1k 4
MR AR 5. MDA 10 40 M BE A Ak =4, H
T RIRbR RS M S R A4l R KA T2
B 4 IR B0 RS G R, 2 g A B — R i
mRAbER Y SOD,POD it MDA & 2% CK ¥4
frsEm, S ARG R8T REERE
HH Ak T R S Ak B N AL T KO+ A A HLAE &b
PEA M T CA A FRMFRAY SOD E R &, ik
K+ YA VUEAFLE A AT PHBA 4 BRAR R
SOD WEME#RE . YA LA E R T RS +4
WA VLR 3 530 A4 A F CA Fi PHBA 4b 3 K48

¥k POD J& M2 8. SOD F1 POD 15 #E8 i, B8 3%
IR AYG B 3 AR T 4 55 B il 2=k
FERRRIBIAS T, Bl TR+ A ya PR b B
B A Tt iR 7 5 S A9 MDA 2 B3 i, DL
FIRIER L B AL 5. T #9557 3 PHBA e
TTEMAGENIERRE AT TR, AL
Yy e %ot IS R 0 o EL A R P IR BV L, T AR BV
PLRALEE IS D A AR o R AR S oY
#R—5.

WY R 5 B4 M T 2 1, 400 L IS AR X 325 1 i
Z 3, CA T PHBA ¥5|#2 40 Mo AR X i 1k %
Bhn, 5UEmRERARDY, gREH,CA X4
AR FEPE R MK T PHBA. 7R [l e v 42
CA 41 F 40 JYa AR % 34t 2 7 %, 1] PHBA 414
AEPHIC i AL, U A g%, LA XK
BT R SMIE Bh R 7 L 4% 0 AT A 3E %t AR R CA
F R TR R B e PHBA B 5, P i Ak okt +
A= 1A LR A 4 i AR X B MR 3 CK

S5 Xk
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Alleviating Effects of Different Measures on Phenolic Acids Toxicity in
Cucumber Seedling Under Shed Protection

GU Xin,CHEN Tianxiang , SUN Quan
(School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021)

Abstract; ¢ Jinchun V ’ cucumber was used as test material. A pot experiment was conducted with cucumber
seedling growing under plastic greenhouse. The applied phenolic acids were cinnamic acid and p-hydroxy benzoic
acid. Absolute control used neither fertilizer nor phenolic acid(CK). Relative comparison used different phenolic

! 50il) (TO). Four fertilizer treatments were carbonized maize cob(T1),biological organic

acid singly(100 mg * kg™
fertilizer ('T2) , carbonized maize cob cooperated with biological organic fertilizer ( T3), carbonized maize cob
cooperated with biological organic fertilizer and microbial fertilizer(T4). The results showed that the reactions of
seedlings had discrepancy in poison of two phenolic acids, and the alleviating effects of different fertilizers had
distinction in it. The suppressive effect of cinnamic acid on main root length was more than p-hydroxybenzoic
acid, but p-hydroxybenzoic acid had significant inhibitory effects on the root activity, plant height,root shoot ratio
and underground fresh weight compared with cinnamic acid. In the exogenous cinnamic acid group,the content of
MDA reduced in leaves, stem diameter and main root length increased and relative permeability of cell membranes
kept proper level in T3. The root activity, SOD activity and plant height increased in T1. The Root volume,
underground fresh weight and root shoot ratio increased in T4. The POD activity and aboveground fresh weight
increased in T2. In the exogenous p-hydroxy benzoic acid group, the content of MDA reduced in leaves,
chlorophyll content,SOD activity, POD activity, underground fresh weight and root shoot ratio increased in T3.
The plant height,stem diameter and main root length increased in T2. The root activity and volume increased in
T4. In this experiment, the application of appropriate mitigation measures could reduce the toxicity of phenolic
acid in the soil.

Keywords : cucumber ; phenolic acid;fertilization; alleviation
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