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Effects of Drought Stress on Pigment and Photosynthetic

Characteristics in Leaves of Loropetalum chinense var. rubrum

WANG Xiao-juan' YANG Dong-sheng' XIAN Rui' WANG Guang-jian'
MA Guang-liang' ZHOU Lan-ying’
(1. Luzhou Forest Scientific Institute, Luzhuo 646000, China;

2. College of Forestry,Sichuan Agricultural University, Wenjiang 611100, China)

Abstract; A water-controlling pot experiment was conducted to evaluate the effect of slight, moderate and
severe drought stress on pigment and photosynthetic characteristics in leaves of two-year-old seedlings of
Loropetalum chinense var. rubrum. The results showed that the amount of Chla,Chlb,Chl and C,_,, all in-
creased generally ,while the Chla/Chlb ratio decreased with the aggravation of drought stress. The antho-
cyanin content decreased in CK, T2 and T3 under continuous drought,which turned leaves green. Drought
stress reduced the P,,T , G, and enhanced the C; and WUE in Loropetalum chinense significantly, and
there were significant correlations among these photosynthetic indices. In summary , Loropetalum chinense
tended to be a kind of xerophile plant, which could bear slight drought stress by increasing the chloroplast
pigment contents and leaf water use efficiency. In practice, inappropriate water supply should be avoided,
otherwise the ornamental value would be affected for the degradation of anthocyanin.

s H 11 :2018-06-07

FEB A : EWRAE (1990-) , %, DU NS A Bt , B T AR, 5 2N F AR MRS & AAROR 38045 B A S W98 77 11, e — mail ; wangxiaol99012 @
163. com,



54 F B, 45 TR ME X LLAE AR I 0 55 SO B R R R 83

Key words ; Loropetalum chinense ,Drought stress, Chlorophyll, Anthocyanin, Photosynthetic characteristics

Z1 46 M K ( Loropetalum chinense var. rubrum ) J&
£ 2H5 8 ( Hamamelidaceae ) #4 K J& ( Loropetalum ) #
A (Loropetalum chinense) 748 Fl , X LMEAR | 2148
AU R R 26 A MR G BT L S T
TR TR HERE OB A 2 A e 14 385 7 S e 3
P, Bz 0 T B bk Al g i 4 LA
o PO B (B RN 22 55

TR MR A K A Y T SRR
Tz AR R T R R A A R Y L A A
e 3 T S8 A > L A bl i B 58 R 3 T
HE [ AR ICE T AR R i BT 2r AR A
NI R DR AR ER AL AR, IRl FE 25 5 1 52 T 5
38 S FORCR B R R FI B B, AL
XPAN[FREE T 8T i T e e ARt e R
Ei JOCH R E AT TR, DLSRIE EAS ] + 1
KIS T LLAEHE A B i (8 RO Az BEAZ A DL
R ETAEMEA 1 [l AR P S R 1 8 BRAR fE S KA -

U bRk

L1 s s

TS BRI phy 3l o] SR AL A P AR LR 214
MRS AR, ¥Rk 25em . HLRRERE] 2K, #A
WA FERLAY 18 em x20 em IR EE BT IUIAL
bR A 5 VY T RGE S R R . R
K PRUE 885 K TR 25% e A7 (29 R H ) 7K
19 80% ) , £ 1k — Bt [ (14 3 P AR I 2 JE R K
FAR L AR A T IR
1.2 it

R BARPKIE N T LT R, s
4 Ko B B AL B 3 I E A, B 6 4,
72 f. ALEETF 2017 4E 4 H 1 H T 4R, >R AT HH2 fif
5 3EHOK I3 E A (ML2x, GBR) 45 K [7) — s ] Xof
ISR T I, e T T AN TR
KT B PR 3 KR P A TR E (T N o

(1) XA (CK) - 297 HE] 5K 1Y 80% ;

(2) BRBEA (TL) - 2470 FH R RF K i 1 60% 5

(3) P EE WA (T2) - 2 [Tl K R 1 40% ;

(4) TR (T3) 2 )RR 1 20% o
1.3 $ERRIE

et 0K A i RSO BEIR ™ FE 45 A FE 3K

SV ) B KE R, T2 WhE 30 d 224 A &4b
PRAA MR P oRECEA MBI, YedH T, 04l
B kG B REIR AT, RO, 1 g B FAFER T, T 2 ml
80% N AR/ CaCO, BFEE A9, B 45 %8 10 ml,
B S WOk AR AF JE 25 L LA 80% P i Ay %
HEGI) 72 FLAE 440 nm 644 nm 622 nm Kb fY W% Y8
(OD) , HAAEHE R 5 K.

BT AR ARG E(ng - g7')

MR a WEE(Chla):Ca=0.1x (9.78 x
0D662 —0. 99 x 0D644)

2422 b {4 (Chlb) :Cb =0. 1 x (21.43 x
0D644 —4. 65 x 0D662)

M4t 2 i 2 & (Chl) :Ca+b =0.1(5.13 x
0D662 —20. 44 x OD644 )

KEHE FZEF R (Cx +¢):Cx +c = (1000 x
A470 -3.27 x Ca — 104 x Cb) /229

P ETF S it AR B %S0k 17 e A5 A B
REE M E KRR, B 10 d E 1R, Sk
D7 60 do MNASALH FREUCEA TR A, 3
R, 2SR B b K BT R AT, BRI 1g AN
410 ml 0. INHCI /1y 15 mm B0 0, 8 Hoi A
30°C A fEIRAR P, 4h JEECH L L 3 000 1+ min T B
10 min , B E3EWAE 722 BB BE T T e 78 525
nm A A SR, DL 0. INHCI {55 (xR,
MNMEFETESE 5 K,

HEAR ORI SE(mg-g™') =0D525/0. 1

JEA AR SR DG A A R4 b Bl ik
e g KRR, T8 Ma 30 d 247, Tig
IR RAAME T, R Li-6400 S48 & 4853 A
A 2 A5 AL FRLT AEHE A G5 18R (Pn) (26
F(Tr) SALFE (Gs) ] CO, ¥BEE (Ci) IFit5
KGRI (WUE) o BRI IE YITE 9:00 ~11:00
Z )47, B sk (PPFD )1 000 umol +m > +s ™',
CO, ¥ % >4 380 umol + mol ™', & A EAE KRS 3 ~5
SEEFHM A, BRELZ3 A, BRAELES
W B BRE 5 RIEF I AE
1.4 IS

K Excel2007 3F 17 5504 8 #1014 3R 45 il
SPSS19. 0 G it43 B FR A X E 48 AT 5 R 5 2643
Hr (One-way ANOVA) , 3 Fl fie /N i 35 22 8504 (1LSD)



84 i

Mook B

39 %

AT Z H

2 R0

2.1 TEEMIEEARATHFEERSENID
2.1.1 k&EexbEHE

T A L AR 7O A AR ARG B
gk 1, R 1 Al BEMM B R EE B IR - Chla
Chlb .Chl 1 Cx + ¢ 2L aE A, ¥ e H

JEBEAR, Hedr T1 5 T2 Z Ao #2557 (P >0.05)
FoAb A ) 22 S 0% B2 (P <0.01) , & 0 K & /R
HEFE R :T1 > T2 > T3 > CK, Chla 5 Chlb ) b {H b
3B R E ) IR T S B S T, T 5 T2 Z R
BEZEF(P>0.05) , HAth AL 3 A] 22 57 4% 2% (P <
0.01) ,&AbFH Chla/Chlb Y9/NTF Xt B, B WLAES2
AR R A 1 5 6 5 2 48 M A H B0 3R N
Chla ,Chlb F1 Cx + ¢ JCEEHG NN, T Fifi 4 M3 ) €4, 3%
TFUR 5, H Chla TR RFEEEALT Chib,

*®1 TFEBETAREAH R ERSEFESNR

Tab. 1 Analysis of pigment content in leaves under drought stress of Loropetalum chinense

ot (mg e 8-1) (mg - 2-1) (mg 1) Chla/ Chlb (mg e 1)
CK 1.770 £0.034Aa 0.853 +0.031Aa 2.623 +0.064Aa 2.079 £0.039Aa 1.084 £0.030Aa
Tl 2.559 +0.002Bb 2.521 +0.027Bb 5.080 +0.025Bb 1.015 +£0.012Bb 1.851 +0.001Bb
T2 2.546 +0.002Bb 2.527 +0.017Bb 5.074 £0.019Bb 1.007 +0. 006Bb 1.851 +0.001Bb
T3 2.070 £0.039Cc 1.288 +0.063Cc 3.358 £0.102Cc 1.610 £0.05Cc 1.576 +£0.120Bc

T R PR —FIREIR /NG TR R 225215 0. 01 F10. 05 3K, T,

Notes ; Different capital and small letters within the same column in the table indicated P <0. 01 and P <0. 05, respectively, the same as lelow.
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Fig.1 The change of anthocyanin content in leaves
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Tab.2 The multiple comparisons of anthocyanin content in

leaves with different treatment
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Treatment 0 10 20 30 40 50 60
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T2 Aa Ab Ac Aa Aa Ce Ce
T3 Aa Be Cd Ce Ce Dd Dd
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Fig.2  The change of Pn,Tr,Gs,Ci and WUE of Loropetalum

chinense under drought stress
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Tab.3  Correlation analysis results of each photosynthetic
parameters
F545 Index Pn Tr Gs Ci
Pn
Tr 0.983 **
Gs 0.962 " 0.951*"
Ci 0.519 0.655* 0.589 "
WUE 0.870 %" 0.920 " 0.940 ** 0.814 "

# % FIRTE 0. 01 AR ERFH; = FRTE 0. 05 AR ERFHK,
* * stand for significant levels at P <0. 01 ; * stand for significant levels at

P <0.05s.
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