f@ﬁ%@] Guihaia Aug. 2020, 40(8) : 1151-1158 http ///www.guihaia-journal.com

DOI: 10.11931/guihaia.gxzw201901032

TRE R EME RN R SR A B R Y s2 e [J] ) PEfEY) 2020, 40(8) 1151-1158.
DING SF, YUAN S, HUANG ZQ, el al. ElTecLs of low LemperaLure sLress on physiological characLerisLics of Handroanthus chrysotrichus seed-
lings [J]. Guihaia, 2020, 40(8) : 1151-1158.

(BRI ZE ST 2R AR L e A B RF MR A 2
THEV.E R, EHET FE R IR

QL AERg R RS S N RS TIN510642 2. RESFEELESEIZE IR 510642 )

T PRISLIRINESA(Handroanthus chrysotrichus) SSHESLENTSZE 1) A A4E2 4T B AUBS AL 9 4
Tob A THHUR SRR B G240 F B R T2 2520 01152 SOD MDASE AL B i fR I 25 5
5y - GERET] TRRES R EMEe TR HSEMIAN 595 MR SODE %L RIISS Problf
TR AR ST B RRIMA AT AT TR RS T A MR NP QRS
HICAER O M SRR (Hh%IRE FIE%2 T,PSH R LI & RAT 8 A EREE 12
ST EPI - 78 & TR (LR E HEMILT TR SR 4 SR 0 80 18 5 V8 1T R R
EREEREY2~5 T, B KIGF S AT BT - (0826 TR ERIMAN T RN AL £
T SODIE MR B SRR A MR ST WA R T 240 R MU IR, T EmA R
5 SODSH MR R ProZBRR BB HRH SR « Sy HTIAN ZL RS ARLIH TAIE0 TR LT
(EESRP= R TRE EXI0 €L SR — 2] HISeLs A T4 SRR AR Mt Rl R
Pt TR R E LA B — 5 B

REF TRRESAR (SRS TSR 1R RIS

PSS QU5 STERFIG A

STEEHHE 1000-3142(2020)08-1151-08

Effects of low temperature stress on physiological
characteristics of Handroanthus chrysotrichus seedlings
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Abstract: In order to explore the tolerance and reaction mechanism of Handroanthus chrysotrichus towards coldness, one
year seedlings of H. chrysotrichus wrere put under artificially controlling low! temperature treatments. Physiological indexes

and chlorophyll fluorescence parameters were measured. The result shows that under low temperature stress of 6 € or
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JELA} Bignoniaceae X5 KJE Handroanthus ,E

above, seedlings can improve their cold tolerance and protect themselves by enhancing SOD activities, SS contents and
Pro contents. In addition, seedlings can also prevent their photosynthetic system from cold damaging through improving
NPQ. When the temperature reaches to 2 += both PSD reaction center and photosynthetic system will be badly
damaged. From these changes, we deduce that seedlings of H. chrysotrichus can resist to low temperature ranging 2-5 t
and prevent the meselves from coldness through self-adjustment. Ho\wever, the critical point still needs to be
determined. Our paper also finds out that when facing low temperature 6 + or above, SS contents rapidly rise up. When
the temperature reaches to 2 = or below. Pro contents remarkably rise up. Perhaps seedlings of H. chrysotrichus can pro-
tect themselves from low temperature 6 J or above by enhancing SOD activities and SS contents. Seedlings of H. chry-
sotrichus will mitigate damages of low temperature 2 J[. or below by enhancing SOD activities and Pro contents. It is con-
cluded that the seedlings of H. chrysotrichus could not resist the freezing damage caused by low temperature below 0 JT,
but have certain tolerance to low temperature above 0 1= .The results are beneficial to both selecting resistent varieties
and promoting cultivation. It is also good for exploring cold tolerant ability of plants.

Key words: Handroanthus chrysotrichus, low temperature stress, physiological index, chlorophyll fluorescence parameters

4T X84 7K Handroanthus chrysotrichus  J&%:

40%

5 EEHAF BTN AV b N HEYIHERN N 2 &
E RN T A R N R TR AN

B RIS ITHE B0 B2
36 AR SR TR R X E B A b [
SPRIHTZ o AR WLLR RS ARAYIHFE 2%
£ o k%Y R Bittencourt & Giorgi, 2010;
Sampaio et al., 2013 Dos et al., 2017 WWEHTE
Garofalo & Regalado, 2006; Rebelatto et al.,
2013 - {EAFEWFZE 5 E,Brun et al. 2017 Yk
LR R ARIAR NI E S 57T B K #H T T
S3HT,Moura et al. 2016 7T I SUENTLLARNES
ANENE A iR b &Yra |02 B E
TR 52 A 7 SN LHEIET TR A T —
Z2H o R WELER SR AV ZEAE J7 5 M N A,
TS, BRyreh 1725 3 AFT Hii e mitey
PR AR BRI AR A= FOHE
UM EDRE R TIRFURER Y= E(0
FOREBEEY) 2 EKRE - HAD BRI TE
R ERITHIE R TR IREFEYAE R sz R
SRR AT M i 9] AR AR B AL T
a1, 2220 B m o F/KSPHSE 2 D MHSE 2018
N HES R AEAE ) A= ERAT L] S BT MR BUAE
25 B REMER SCERBER U R A
AL N7 2 oCH%E,2017 - {HAEY)A4E
AL 2RO R AL Y2 RIS St DR S I
KLU R EA E A E HORREAYE{bEE

7T o FREMER X S ARHIRE Y25 Py BT
TP AR FERE BRI 2 2 FNRE 7E
= SEUEMRIC B ERZ LTS » NIEL 3
1R FE Il DX S A A D IE Mg T 5T A
Tt A B AR BT B G AL RV EY BT
PEAEENIHIT IR SR ARTE

RS 5

1. 15584t
R KA LA T R S AR S B3 B
IIREHMARA S EREE) - HEEI0 T
DI 41) 6V D24)2V D3%4) 0V D4
¢ -2V D54 SPeesadd D E=H3N

N EE 3R HIGL CKAL A%
ST

FHFYS-10%8E AN TS = HIMEORIF B £
48 hAM30 VZEHFE]10 V 56 hiF{E2.5 V
10 ViAFHA48 his BV DA TFI)E THEE24 h
[EMIEFESIER HiC T4l ERI - Hd
HARLAES{E=EF6 VLARHA8 him HUH D240
TEHASR I IC S4B 2 FH R AR EEHE - FEpk
SKRIELE G AT B ARSI ERE T30 d, Wi
B E R R SRR E B



84
1. 255HRE

ALY ALES SOD & M S F i Y
Mg NBT SeiRJFiEA nEMME SS S e kA
R A ENE Pro &8 RAREM =
Ml (057 P9 ¥ MDA & 8l R A EER
2 TBA JE& SEA{ESE,2011

H2xZR IO S ETATIN E FHIPAM-2500 (S 5 5
ISR ZR IO (590 A AT d FCas i S
30 minj& KA TR R M2 HIeH a1+
HHZ% W& (R] 24300 soillEHyFetrtlif Nk
& Fo EARTIETE Fr)  pSNEVEAOL
GETTE Ps/Fr) PSNHSL A G E T8
y N SR BT R ap MIFIREEFEK
FHNPQ)

TR RO MR LR AR L A B R R s

1153

=ER 55

2. MR REMEN LR RS T SRR

NS EHESR A BV 2L SR NS AR LRI A
Bt EIC s =1 RRME T RNESR
g2 B R E R o Horp 10 TSR ME T,
RN E(FCZEHEHE 2RI
HATRE BT R Z=38 IR AOEIR FEE
PHEARFE NS, 2 TCRME TMERZEINIE R
E A 1 200 | 225, 55/ iK™ & -2
TCEME T tEREE A 25 AR K™
B, EETHEISE - 10T 2R AR UK
A LR ARG EEX — B EZ B E

22 1 AEHEIRAENF LR NE ARG e T S E B B A2

Table 1 Effects of different low temperature treatments on morphology and reculture of Handroanthus chrysotrichus seedlings
ESRAAEE TEMREREL EEHIL
Low temperature treatment (JT Plant expression Reculture condition
10 41 Tl Lol Fe 1/ 3~2/5iH i 5 J57% KRR
Apical heart leaves and 1/3-2/5 leaves of seedlings are wilted and withered Good growth
6 S Tt Lol Ko A/ 215 =A% KHREF
Apical heart leaves and 1/2 leaves of seedlings are wilted and withered Good growth
2 ITEE T LA RN/ 2~ 3151 2555 % Ketaigs
Apical heart leaves and 1/2-3/5 leaves of seedlings are wilted and withered Poor growth
0 e T Ol Ke 3/5 L B H ZEE % SET
Apical heart leaves and 3/5 above leaves of seedlings are wilted and withered Death
-2 EERI R RS A IRIE T T
All the leaves are wilted and withered, seedling are on the verge of death Death
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2430 dEyERE 6 T LU EEIRAATRAYZH K]
ARSI IR E IEE A K2 THAERREARTE |
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WY {52E Kanazawa et al., 2010 OREE(EE
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EFf p>0.05 F£2 Of1-2 r KRB Nk
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From left to right, it is 10, 6, 2, 0, -2 V of plant restoration after 30 days of reculture, respectively.
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Plant restoration after 30 days of reculture after different low temperature treatments

2 2 RE M AN LR AR L B AL BRE AR A2

Table 2 Effects of low temperature stress on physiology and biochemistry of Handroanthus chrysotrichus seedlings

Ei=L7n
Indexes
YsPHECK 10 V(D1)
MDA& = 0.037 92+0.000 7a 0.042 8+0.000 9b
MDA content
(umol - ¢g"1)
SODj& 204.892+10.998a 212.78+11.67ab
SOD activity
U gl
Pro& & 41.11+2.37a 72.84+3.77b
Pro content
Wy - g1)
SS && 16.95+1.85a 37.82+2.89def
SS content
(mg - g-1)

6 V (D2)

0.043 5+0.000 9b

247.28+13.14c

80.67+4.21b

39.73+2.94ef

KNELEFELAEE Different temperature treatment

2 V (D3) 0V (D4) -2 V(D5)

0.044 2+0.001 1b 0.050 6+0.001 7b 0.078 7+0.019¢c

202.55+10.71ab 244.41+13.15¢c 251.37+13.66¢C

175.26+11.15¢ 164.54+12.25¢ 152.48+12.37c

23.22+1.84b 42.48+3.14f 29.85+1.88bcd

xE BMERANEIT AR RN PR IFORIA R B 22 5 7 3 (P<0.05)0 [N [F]
Note Small letters in the same line within each index mean significant differences among different treatments (P<0.05). The same below.
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Table 3 Effects of low temperature stress on chlorophyll contents in leaves of Handroanthus chrysotrichus seedling

REDEE A T4k 2548 Chlorophyll contents in different temperature treatment (mg - g-1)

I H Item
D1(10 ) D2(6 t)
S2464H (D) 1.750+0.077a 2.913+0.112¢c
YHHEZH (CK) 2.3210.021bc 2.900+0.112¢

0.05),{H6 T4HF:10 ©HEZE F+ T 58.03%
(P<0.05), 5 CKH &= - /5,152 €75
25 2% & i = T CK4H (P >0.05) , {H{E R
T ISR R R A RREEAYTE M, TSR AT ARl R
FE/NTF RS, -2 €4 SR EBESHE
(R T-CKEH MR T R LG WlRSET

2 AR BT LR XER LD 7 H 4R
SEIRH

2.4 MR E N AT SR IXES AL I H S K b
FRORAR R ERTOE S EAFEEDEE
TERE R, A AR ZE IS AT T8
S N EVY e E R ] DN R S A S HE Y
s FE & (Schubert et al., 2006), £z BfuAE #f A= 34
MPUiERTS (S 2012) - FEEMEDR R
WA, 2L S S AR LN E FOR T 7, 16 €
ARFNEA(E(P<0.05)FEE TN&E HAE-2 EhffFE]
e/ IME o FORY_EF-ZRBES R I E 2t 5 SERERY
Rz BT, B T BRI ERE A LR, 5 [EE T 5B
FmZ2 Rl FE#ES, SCKEEREF,2 €ff
P A A, A2 R LU TSR, PSHEZ R HR Ly
SZE| T PEEAVIIR FvFmig TS SEYH A
PSHIFE W EREFE HLRES , A E ARG S A A W7
B 2L SR B ARG Y Fy/ Foa R ITRRAR, H4E2 €
B NRERIE S BEE —ENE - LSRR
THVEUE, 2 B0 €IS H G CKAEZE T T
39.23%(P<0.05) ,6 €32564H 510 €544 53
THT 64.50%(P<0.05) - [IE4h, Fv/FmlyZF=00
TERRHYS & TR RER N E, BHEPSHE M
SN RERR BR A3, R T 5145 PS NMEZ R A0, 2L
R A ERBE T TR L)

D3(2 1) D4(0 1) D5(-2 t)

2.531+0.105bc 2.214+0.109bc 2.172+0.0715b

1.868+0.079ab 2.257+0.072bc 2.543+0.114bc

NEVNEFREF R B 72 5 35 (P<0.05) » ~[E
Different small letters mean significant differences among differ-
ent treatments (P<0.05). The same below.

I I (291 HIE R A SRR N
7 RO R s
Fig. 1 Effects of low temperature stress on maximum
photochemical efficiency of leaves of Handroanthus
chrysotrichus seedlings

2.4 2R B LR KSR 5 PS Bk BE

Bz gPAE— EA2 S F R WAE P SERERT A
FHRZE (Genty et al., 1989),[H75 (AR LR
FEAR, LT SR VB AR LN B I | Y QP H R T T Fae, &5
SLOG AH Y 45 SRS [ KT [FIHACK £H (P <0.05),
FAE2 ERfFFEEIZE S - NPQEBLHYZPSIZ R H
SN WS S RE A P T LT 5 2 T 2 2 FARE Bk
LA, et S ERERER T SR, AT AR SN B
MikaryHa 0 (Pk 8 HH55,2003  [Rith4isE 2011)
RhE AN PR FE PR, 2L SR SR L s i | Y
NPQHZ R F%,10 ®4HEECKA B & T
87.70%(P<0.05), fAf=Fr&28 e % (P>0.05),
FHAFRRRSFERCR TR D - KCU) SZBHEY
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Fig. 2 Effects of low temperature stress on PS H
excitation energy distribution in leaves of
Handroanthus chrysotrichus seedlings
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