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Effect of Salicylic Acid and Triazolone on Photosynthetic Properties of
Eucommia ulmoides under Water Logging Stress

HE Fei', Al Jian-guo'", ZHU Xiang-tao®
( 1. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, China; 2. College of Jiyang, Zhuji 311800, China )

Abstract: 2-year Eucommia ulmoides seedlings from nursery in Tianmu, Zhejiang province were treated by normal growth (A), water logging +
water spraying (B), water logging + salicylic acid spraying (C), water logging + triazolone spraying (D) in 2012. The result demonstrated that
seedlings under water logging had symptoms of leaf spot leaf loss, 2 seedlings (B) even died 25 days later. Seedling of C and D had better growth, but
that of D had evident dwarfing effect. The experiment showed that seedlings with salicylic acid and triazolone treatment had higher net
photosynthetic rate and Fy/Fp,.
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A ( Eucommia ulmoides ) f&AAF} ( Eucommiaceae ) #:4)& ( Eucommia) ¥y, JrhEHFAHIBAEL, B8
J& . SRS, BT TR BT E TARER AR 2N (HAL AR AE R K B K
B ERES R, EHAERRE R T IX, 04 X AER K 25 E] 2 000 mm L E, BERHEARWNEPRZE, THT]
THENZETT, R, MEPHEARNET . Rk, ST ROEZMNE, SR
W B oy BB E SL

IR ZAAE TSR, JEtid B ZRVERETER, BRI SRITE . IR AT,
R —Fh =R TAR, R A R R, ] GA B AR, TR ABA KV, M SRR
Ptk (HHAE—E TE R ARSI 30K, RS, IR R S R AR, 1R

ks BEA: 2015-07-20; &I HI: 2015-10-28
EE&WB: WhTaARPERERBIME (Y3110393)
feHmN. M3 (1990-) , &, WHILERHEAN, Pocd, Bit, Mg SR FOF AR P @8ilfEE.



13 e, &5 KGER . =MEEDKIENE FALAOL SRR 15

EAERER DTSN AKAGERA = IREAE—E PR E IR AN SRR S R AIATERE S R DU AR
(POD. SOD. CAT) , FEARANMAEARI ML, $REREAOPTEYE, MR a F= A i &R,

DLAE AL RS S, @i 4 ARG TR K NE FAREAMETERS . A S ebraAstt,
SR FE A RE T3 T 2 F8RI0INE , FHEETTLR B TR . AR URBHRUKIE RIS 0 T — 2 T K o —
SEAERAR BT RO, AT T AKAGIR . BRI AL A R R, BN AL B KOS N AR S R
TR, RN SR AR TR P SR I AR A B AR A

1 AR

1.1 kst

HERAE AR H B RS E B 2 AR APSEA . T 2012 4F 4 AR T2, 4520 em (5) x 18 cm
(Hf2) %4 3 kg (HHEIIERALE 42 7 - 1 HBIRA ML) « BRIGEREK—IK, BOKEFHE 3, #
Fe N R IR E (HEESKES 424% ) , fAEWRAERKRERE, EEERKEN:, KA 2 #4484
PRETEA T KR
1.2 #rel4biE

WEKARET 7 H 15 HFFEA, 8 H 10 HEg, Hodsk 25 d. iIRFFLAETE 4 AMEHERAOH g 2 08T 4 4
—ERAE IR, AT 104, B4 1R, 3 IRER . FRERKINEN 3 MR K, [HOKE
TR IBNRIZ 3 om 47, B4 MEB: A IEFAK, @EEEK, fRREFNAERKDR; B /K + 500 mL
Bk (WP T R m B 2w HIEK, THE) 5 C MK + 500 mL KGR ( FESCIRZFREL 0.138 g /KR
T 1000 mL 7KH ) 5 D /K + 500 mL =W ( ZESCHREFREL 0.02 g =WEEHA T 1000 mL /KH ) o FERFIRALEE
B, SRR SRR SEATIRE (R TRrl AR B B SR bR ) THEKEE S R, S 10 R, 515 K.
9520 K. 5525 RFTIE . MM FRAYLER =AM, SAREEIBERTINN FEGE 4 255 6 M AEKR I
3 gRi Fr BOLI E P
1.3 MEFHZX
1.3.1 AESHmlE  SRHSEEAFA LI-6400 XA, T 9:00 M AR B BB e 568
o SCHRRIHAECE, BOEEIREEHR 1500 umol - m™2 - 57!, HEIREA 28C, CO,HKEEH 4 000 pmol/mol,
FHXHREE R 50%, MIEfEntlsfigtaiEE (P,) « KILEE (Gy) . ZBEE (T,) . M) COo, kEE (C;)
132 MS&RZESHWNE  H PAM-2500 {F#E0O0 00, AR EE R P, . A S d e H
PISH, W EREER 20 min, JI_EARAESGHh, SRR EESHCh . WOt (Fy) . BRI (Fy) |
AR (Fy=Fn—F,) , PSIBERANAZAEE (FU/FL) , K (qP) , IR (gN) .
133 HEFWIE  HEIMHECETHNHOE, RG-SR E .
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EHIBLE . D HEFEMIRZOR MBI BE, H O A B gLk, (HAESE 25 RIS A thBUHBE, FHaaHhal
AR, HHACPEROREARREE K ) B IHS BURRAL R BLR . C. D ACBERYAL A e /K T ARG T
B ZEPRAALAE, JSRTE T KA A = e R S B 5 A U IR TR

F1 KEEHETARLIENHHRSRF N
Table 1 Effect of different treatment on morphological traits of E. ulmoides under water logging
SOEE] HBH B H AR ks
5d 10d 15d 20d 25d 5d 10d 15d 20d 25d 5d 10d 15d 20d 25d
A
B + + + - + + - + +
C + + +
D + + +
W WARREFERK; 7 FRBBUER; 7 FRPE,
Fz2 KEBEHTARLE kS EIEIT
Table 2  Effect of different treatment of the height growth of E. ulmoides under water logging
i ALAHE R /cm
DTS5 DT10 DTI15 DT20 DT25
A 98 +0.02 97 £0.03 96 +0.07Aa 99 +0.05Aa 96 +0.03Aa
B 96 +0.08 96 = 0.04 94 +0.04Bb 89+0.11Cc -
C 95+0.03 99+0.01 97 +0.06Aa 98 +0.12Aa 94 +0.14Aa
D 96 +0.05 97 +0.07 92 +0.04Bb 88 +0.03Cc 88 +0.06Cc

HE: NS TFEFOR 005 ACF ENERREE: KETER 001 KT ENEFLIE, Fl.
2.2 KIAER. ZMEBEXTEKMNE THME X SSHMTN
3 AWK RALE Y BT EDE G SEARGE L . AR AR RO S BRAE AR KA T 51
R AR RREGES, H C. D AR P EIET B ALBIZH . TEKIERTH, B AFAHA D HIEZRA
B3, HEKEEY, BABKHMNES C. DARREEESR (p>0.01) , HC, DB TFREEE
FHXTELE

#3 KEFUHTIARERLENHMAESEHZE T
Table 3  Effect of different treatment on photosynthetic parameters of E. ulmoides under water logging
pSE] 5d 10d 15d 20d 25d

P./pmol * m?2-s’!

A 9.24 +0.211Aa 9.341 £0.201Aa 9.244 +£0.121Aa 9.314 £ 0.06Aa 9.213£0.161Aa

B 8.734 £ 0.02Ab 8.18 £0.117ABb 7.434 +0.1Bb 6.677 £ 0.433Cc -

C 9.21£0.415Aa 8.531 +0.005Bb 8.728 + 0.029Aa 8.69 +0.015Aa 8.43 +0.026Bb

D 9.16 £ 0.08Ab 8.79 £ 0.926Bb 8.523 + 0.047Bb 8.483 +0.001Aa 6.489 + 0.054Bb
C/umol - mol ™!

A 274.5+1.263Aa 271.5+3.213Aa 272.4£2.623Aa 276.5 + 1.263Aab 274.5+3.633Aa

B 265.1 = 1.89Bb 253.2+3.17Bb 258.6 +£2.64Bb 261.4+1.92Bb -

C 270.6 +2.15ABb 259.3 +2.26Bb 276.26 +2.79Aa 266.3 +1.15Bb 257.26 £2.79Bb

D 272.3 £ 1.35Aab 265.9+1.2Bb 270.7 £ 1.95Ab 267.4+2.1Bb 254.07 £ 1.72Bb
Gs/mmol + m™? -+ 57!

A 0.242 +0.007Aa 0.224+0.017Aa 0.234+0.125Aa 0.252 +0.012Aa 0.242 £ 0.016Aa

B 0.142 £ 0.039Ab 0.14 £ 0.005ABb 0.112 £ 0.002Bb 0.103 £ 0.002Bb -

C 0.213 £0.005Aa 0.185 +0.054Bb 0.197 £0.001Aa 0.232 £ 0.002Aa 0.118 +£0.005Bb

D 0.226 + 0.004Aa 0.18 £ 0.004ABb 0.193 £ 0.004Aa 0.211 £ 0.004Aa 0.12 +£0.009Bb
Tr/mmol + m™2 + 57!

A 3.851+£0.012Aa 3.843+0.221Aa 3.855+0.03Aa 3.842 £ 0.026Aa 3.855+0.142Aa

B 2.628 +0.016Bc 2.579 + 0.022Ab 1.357+0.011Bc¢ 1.215+0.011Bc -

C 3.26 £ 0.022ABb 2.583 £0.025Ab 2.453 £0.058Bb 2.26 £0.004Ab 1.433 £ 0.009Bb

D 2.811+0.01Bbc 2.511+0.76Ab 2.611+0.037Cb 2.606 + 0.234Ab 1.829 + 0.022Bb

AP CARMLBAR R TS S (IEFAERRAAMHRRSN ) o 7220 d B, /K B ZLBEAAE 5 C.
D fbHE RS, (HAS B, &L B BRI ARtk kR, il B AR 32 /K 53 e i 520
RR. BENE, SAACEEENE) CO R ZE R AR

REE WA ME R RIIE K, HIEH A KM, B, C. D ZLBRA) “ARAERATE G, (EX/NT XTI
G.fH. C. DA ALSE SHA GRS, e TG LI TR EREHRbard,
B AbEAL AR LS R TR 100 C. D ABRRIAAP LS T RS . 720l s, B ABRZHAEK
MRS C. D BB BEEER, TEKEEHEREEEZER (p<0.01) .
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/KPR R AR IINR T2 T A A FRA AL A ) 78 ARG P B AR 26 TR, 7E/KTERY 20d N,
SIEH A K BRMRAHEL TR A E] T 31.76% . 32.89%. 64.79%. 80.88%; C ALFRFE/KIEHR) 25d I, TFFE
W54 15.3%. 32.8%. 36.2%. 41.4%. 62.8%; D ALF FIEIREE 54 27% ., 34.6%. 32%. 32.41%. 52.6%.
BAMH 5 C, D ACHIA R B E S
2.3 kiR, =MEEEXEKAE TA P EMRER ST

M 4 HEH, KR 20 d b, B AR FJ/F, FEDREIR/D, HAEBRFFLGA 0.758 —HFEE 0.724, 3%
HHZK 43 JME —J7 TR T RE AR 32 ZAE AR PSIL 3R BRI R HG &R - A RN 5200, o — 5 THI W] RE-5 7K
JEIARERE SIS TR Z A5, M C. D ABAEMREN) FoF, B FRRIEERN, HAKMEH C. D AbFE
Fo/Fo BT B B, FHH/KG IR =N E— @ S N2 1T KIEIMa R 53, i PSIT RV AN GEE
AR AT T A 2 B R s

qP RS 2, R TR GREE A T RN E RE R0y, AR R e Re A4S sk b=
AERVRE R, HIMIAEREAOF AR WA & 4 W0, B ACH FH) qP lB3MET C. D ALHE, Rk
P = H A SOV R GRER 7 BH B4 T, XA RE /K E DS Al RG24 5 T B AR B 1 J5 P
Z—s

R4 KBRHET AR AR E LSRN

Table 4 Effect of different treatment on chlorophyll fluorescence parameters of E. ulmoides under water logging

AbE 5d 10d 15d 20d 25d
Fo/Fu

A 0.794 +0.0073Aa 0.793 +0.011Aa 0.792 = 0.002Aa 0.791 £0.013Aa 0.792 +0.012Aa

B 0.758 £ 0.029Ab 0.750 + 0.0079Ab 0.744 +0.021Bb 0.724 £0.011Bb

c 0.780 = 0.006Aab 0.780 +0.0177Aa 0.770 = 0.015Aab 0.770 + 0.0005Aa 0.737 +0.008Cc

D 0.791 +0.003Aa 0.77 + 0.002Aab 0.780 = 0.007Aab 0.772 +0.006Aa 0.721 +0.01Cc
qP

A 0.316 +0.042 0.315+0.022Aa 0.311+0.032Aa 0.306 + 0.002Aa 0.321 +£0.002Aa

B 0.293 +0.038 0.216 + 0.04Ab 0.205 + 0.003Bb 0.185 + 0.006Bb

C 0.293 +0.03 0.306 +0.025Aa 0.285 +0.002Aa 0.217 + 0.039ABb 0.122 +0.009Bb

D 0.304 +0.047 0.304 +0.013Aa 0.286 + 0.002Aa 0.211 +0.032BCbc 0.13 +0.023Bb

2.4 KR, ZMEEEXTIKEAE T AL E M SRR
KA RIS VERNE, & EERM RS 5 AR FDERERIIL . MR gk shie! Y,
ER RS IER KRR ERER MR EIRGADESRES . £ 5 Bor C. D ARBRIAAE RO 2%R 5 B 4L
HFATE R RS, H D AMMHSRSEET C 4B, RES5AUIRE T, MmN FEIL D 4AbH
B AL At A A AR P B PR A — 5K
F5 KEFHTAELEMNTMHERESENFN

Table 5 Effect of different treatment of chlorophyll content of E. ulmoides under water logging
s 5d 10d 15d 20d 25d
HgFESE/mg - g

A 13.22 +0.05Aa 13.24 + 0.08Aa 13.14+£0.15Aa 13.26 +0.16Aa 13.12+0.25Aa
B 12.25+0.017Bb 11.53+0.07Cc 10.63 +0.068Cc 9.34+0.12Cc -

C 13.22+0.1Aa 12.25 £ .05Bb 12.18 £ 0.04Bb 12.84 £ 0.06Bb 11.55+0.06Cc
D 13.24 + 0.025Aa 13.15+0.05Aa 12.18 + 0.026Bb 13.02 + 0.006ABa 12.54 + 0.05Bb

3 ZEitw

i AR R K AT, RBILIT 4L

(1) HIEFARKHAEHL, KPR ARERE—ERE L2 BIARRRERE . (HEd 5 4Ehe
LRGN, R KAL) AR A M R EF R, BKGIR . ZRREAC PR REARAE— AR B 1K)
HAE

(2) MEBRIINTIEAE, BRKABRAALARTE 20 d BRI LPIRGEET, iKMo = msm b B A A Pk
1E 20 d B4 TFAG B B KM EMMNEIEAR , AR AR AT . AKIIRAE—E TN (e bt A G, =Wk
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AR IR 8 I R R KB R
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AR
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) PSIL SR H IR 53 B SR G RERE AL B AL RERO IR A, S T A ik iR IR i
AER, AMREDLEER. H—JiH, IR BFeanitn, AT RBECLRE, DZFRSTEE
SRS . RIS — UL 1 /KR A =W A BRI AR AR K o T T AR S B T
R, E—ERE IR LA,
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