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Comparison of the physiological characteristics of
paper mulberry (Broussonetia papyrifera)
and mulberry (Morus alba) under
simulated drought stress
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Abstract; Under the treatment of different concentrations of polyethylene glycol(PEG 6000) ,the carbonic anhydrase
activity, photosynthetic responses to light and CO; ,and chlorophyll fluorescence characteristics in leaves of two woody
plant species, paper mulberry(Broussonetia papyrifera)and mulberry(Morus alba) , were determined. The drought
resistance of the two species plants was compared. The results indicated that the activity of carbonic anhydrase in pa-
per mulberry did not vary significantly. There are significant differences of the activity of carbonic anhydrase in mul-
berry among treatments with different concentration of PEG 6000, PEG 6000 had little influence on net photosyn-
thetic rate of paper mulberry, but caused significant inhibition on mulberry. No significant variation of maximum
quantum yield of photosystem II{Fv/Fm)and actual photosynthetic efficiency of PS II(®PSI) of paper mulberry a-
mong the treatments of PEG was observed, but those of mulberry were significantly inhibited by PEG. Fv/Fm and
®PSII of paper mulberry was also higher than those of mulberry. The photochemical quenching coefficient(gP)and e-

lectron transport rate(ETR)of paper mulberry was significantly higher than those of mulberry. The stable carbonic
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anhydrase and the strong photosynthetic capacity is an important mechanism for paper mulberry to adapt to karst-arid

environment,

Key words; paper mulberry( Broussonetia papyrifera); mulberry (Morus alba); polyethylene glycol (PEG 6000);

carbonic anhydrase; chlorophyll fluorescence; karst

AETERR X BERWAELRE, LT
B R R A B X WK E S B Y I ik
HAFREZBMORE. RF (Moraceae) 1 Y1 14
(Broussonetia papyrifera) ,B—MEHFTA, BH
15 7 ST R 0 A — 6 A AR AE (Wu £5,2009), 2
PRI R TR B L b T R A R WM —
(TR EF,2003), BLE S Z AR = R X 1)
EBRKEWN—ITEERAERES,2007). FAR
F} (Moraceae) 7% M7 AR 89 B B (Morus alba) , P15
BT RENE, R YE TRMEERF. Bk, L
FAMGB B 01 L, SRR R b R SR BIF 5 W J0r R A
HYHILEETRESN.

R ER Bl B (Carbonic anhydrase) & —f &84
BEg, FERAEYFIEE R AL Z FIR A 3K
& R :CO; + H,0=H,CO; = HCO,” +H*. &
WIEEEM R, EEYNERRBI BT RESR
HEMNER ARESRTRTE KN Sk
fran, AT LU 13 Bk R BT B Y 2R B0 ) WA ) X o B R
1035 B 38 B HE (R R 5§, 2006) ,

HEREEMBRINRARE I X HEMEIEE
k. b PSRRI AR LB R (Fv/Fm) &8
FHNFEAURALRE IR ENETFREGE
HA%E,2002; BT %,2004) . ol AR N R B
PS I R&ABEBRWHM AT IAFR FAEY
A CHKSF1,1999) . FIAM SR ¥EFE
CIEPS: ST NDS . @ ok 7F 7 UIBuik: DOE-C7 b =g (F3i):)
B, it 6% 9% 6 RE F8 75 A M X A [R) 36 5% b 38 B9
RE, BB AE Y X B 55 R 8 69 B 3% BB 7 (Jiang 4,
2003 ; Mommer & Visser,2005;Panda %,2006) .,

3} Z "W (polyethylene glycol, PEG) £ —fh
ER R Y A 4K 43 B8 325, R B
BATENER. ¢ ZNAIHEY NI TREHR
(SRS, 2002; B F %,2004) . ZCH R
AR E R Z — B (PEG 6000) i 3% 3% W 1% 3% H
SR, MRS LB R T BB VA 1 B I gl 2k L &ML
MR ph Mt R E RN ER, WE AR
FW T B R91E B M, AR 5 W8 507 4558 AR AR 4kt

1 #RET %

1.1 SRHEEFELE
WEMEKNMNERAKRA 3 A E AR
R HELZRA R, F 2009 £ 11~12 AEHHE
M ERAET R A TREA#ITIR. FIH
HFWBE R 0.5.10,20,40,60 g » L' XK FH PEG
6000 ER ZERBTFHH. 2. FREH
KB E (25 +£2)C, 18 B 40% ~50%, J6 B8 300
pmol « m?® « 1,4 HRHE] R 45 d. AHEER)E,E
BRfg FR Y B8 — R IT it T 1R 2 P U A A 1 S M) B
HH£R . — R ALBR R R Bl £k M SRR RS B R RR
BrESE . B HEANEER 3 K.
1.2 WEFHZ*
L2 1 #MAErBpEHAR BREYHA 0.3~1g,
BB MBS, B I ARE, FIA 3 mL B
282 osh i (10 mmol » L', &% Z 8 50 mmol -
L', pH8. ) FHFTHE, R B WA A 5 mL B.LH
FLELEE FK®BF 20 min 5, 7 13 000 r -
min” TE L 5 min, W _ETFE, B AN, BREBEH
EH B E R A pH it 3 (Wilbur & Anderson,
1948), REFRMALE 0~2 C, EFW EFHK 50
~1 000 pL, MAB & 15 mL BB Z % WK (20
mmol « L, pH8. 30) ) )X b & % 7, R 5 BHE A
10 mL ¥ A (0~2 CHHF CO, #EEK, A pH
P AR e O S R AR R pH {E B 4L, IR T pH E T FE—
A BT (it pH M 8. 2~7. 2) Fr & &9 18], 3TN
t, BB REBRESRHST pH ETFBE— AT
TAIEHEL, 1T t, BRI TE T A WA-unit ®7n. WA
=t/t,—1,
L2.2 T8 %Kk . AvhE W&, = RAbsh 5w &
gy Z M AEE LI-COR 4 7 4 i LI-6400R
BEHEXTREFTNERE X PEG 6000 A [6]
WEEFRBIBFROBHMBRETHEELN L
ma o7 i 2% Ak mRma B i R W . RERUEEA B
W5E PST LFrY64 ¥ %% PSS . PST B Rt HE
AR (Fv/Fm) b B R R (qP) FIR M
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FRBERETREFXAST . KPP EHRERK
et ekt o BEE B 20 min., FEFWH N 500 pmol
s, MHEBER 25 CT, Z €WK E RN 400
pgmol » moL! ,¥E 0~1 500 p mol » m? « s BT
BIRE 12 638 B (0.50,80,120,150, 200,
250,300,400.800.,1 000.1 500 pmol » m? « s*), 8
BELHEM R #9506 G 3 3 (Pn), 2R84 W BL i
2, TEFHHE R 500 pmol » s, HHEBEH 25 CTF,
J638 4 300 pmol » m? « s, 7 50~1 500 pmol -
mol” “EABRBEE N, IRE 13 M HABHRKER
B (50, 80, 100, 150, 200, 300, 300, 400, 600,
800.1 000.1 200.1 500 pmol » mol™), M & & 438
iR R A (Pn) , 3R8 S AGHR W Il 2% .
1.3 HEaE

Foob e ma 7 Y 26 018 R HE B A SOl S B R R
BATRA (Wu %5,2007), Gty ¥R A SPSS ik
LAY, K EHIEH Excel,Origin 75 %K
HHFT R, R AER.,
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#1 PEGLAEBXHMEY Fv/Fm OPST .

qP #1 ETR gy %M CEH#1{E 4R
Table 1 Effect of polyethylene glycol on Fv/Fm,
@OPS[[,qP and ETR of two plant species (Mean+ SE)

Treatment of R E=F 0
PEG (g/L) Broussonetia papyrifera  Morus alba

Fv/Fm 0 0.79+£0.004 a 0.79+0.006 a
5 0.79+0.011 a 0.78+0.018 a

10 0.80+0.008 a 0.73+0.013 b

20 0.7940.005 a 0.774£0.019 a

40 0.7940.012 a 0.6610.031 ¢

60 0.80+£0.005 a 0.7540.029 a

SPSII 0 0.48-+£0.027 a 0.4240.073 a
5 0.46+0.041 a 0.41+0.029 a

10 0.49+0.099 a 0.2940.051 ¢

20 0.46+£0.086 a 0,4040.042 a

40 0.46+0.092 a 0.2540.029 ¢

60 0.4540.012 a 0.3640.039 b

qP 0 0.7234+0.005 a 0.32940.006 a
5 0.714£0.001 a 0.183740.001bc
10 0.69040.001 b 0.1894-0. 000 be

20 0.71440.005 a 0.11540.000 d

40 0.74040.001 a 0.22840.002 b

60 0.655+0.001 b 0.208+0.004 b

ETR .0 67.494+1.13 a 24.194+0.44 a
5 53.771+0.75 ¢ 15.8340.87 b

10 53.71%£1.08 ¢ 18.02+4+1.79 b

20 69.1940.93 a 17.5740.01 b

40 60.931£1.92 b 12.51+0.64 ¢

60 48.541+0.33 ¢ 13.2441.91 ¢

i ARAREEARARFSRREREE (P<0.05
Note; Numbers followed by different letters within each column
indicated significant difference at P<C0, 05.
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# 1 & PEG AAHE X PR FL Y Fv/Fm 1 ®PS T

B, R E Fv/Fm S BB RAREES, M
F M TE PEG 6000 ¥R E X 10,40 g « L' B Z H| 3
#l. WRH CPSII AL EEREREER  MBER
W|7E PEG 6000 ¥ H 10.40.60 g L™ B 32 F] 4041,
FHAFER A PEG 6000 ¥REH 10,40 g « L BF0f S
PSII RO Z BB R BN . PEG 43X 7
Y706 1k 2 T K 3R 30 (aP) F1 3R W 7 1% 38 T 3
(ETROWMZW(E D, WK 1EH, . B ETR #
PHHPERTTRR. WK P FELHAERAIK,
MERETR SL4EEHB 2R, BLHAMK KR T
ZiEX PEG Wil A — W R M. RHRE P F
ETR #& 4L T 4589 & /N F X3 B8, PEG 6000 ¥ Jif 20 g
LBt H oP X R 3T B 1/3,PEG 6000 ¥R JBF 40.60 g
LA ETR (AR BRAY 1/2, 3R B R A1k %%

R i1 Pk, F 1 3 BB 1 49 3 3] PEG BRI,
3 itk

Ko TFRBEREGT MY F N BRERE I
HEEMRH H,O 1 CO, BIftA A B (Wu %,2005,
2006) . B R B KK ERET B8 IE 1 B XY PEG 3|
BT RS EA R KA, B i, 7L §T A
b SR T 23 5

Fv/Fm #1 ®PS1l 4+ HIHAE PS I BRI HEEE 1k
R PST L FR AR (B E4E%,2007), Fv/
Fm & PST &AM ¥ET 8, R PSI KB F
D RGRER B R R B K PSR YGRESS a3 &K,
HZAMRE PS40, ] IVE R
&5 H 32 1§ R F B9 B 18 18 Z — (Rohdcek
Bartdk,1999), Jefb2ER K (qP) e Bt PS 11 JE 4] &
FEEQAMNKERS, Eh QAEFAMLER
(Krause %,1988), JE4LZFHEREZH P A K, QA
HEF AR QA MERK, BRI PST e 7153816
HRS(ETHE%E,1997),

R Z ZEEXT R 896 VE B 895 B B 3t/ T
St EMEEAIEANEWN, X A{UEBLE S 35
R, M AREIHE PSTFEYERER LR LR
HAMELUREFEREN L. WX PEG 5l#
MTREEEMNENERX LT ENSEE R, —
J 78 PEG M3 THR 7R E B W MR E S
J1, Rk R BT ER TS I REE T B Z B T 26, 4 K
AR, RO A B E(Wu 55,2009 ; B —F 1,
PEG #iE T X MM GE1E MM &I BHE /N F R4,
XM LR IE PEG B3 F SRR THRIERE
BN AN R B L BE R L3 R % PEG B I
M BHEARRB B FERGET, XEHRE PEG
WHE T REARFEEN SRS,

HREERARENBRBRERE L BRENE
BRI R B FAAEE R RSt R ES
VT B UL H 1% B RIS N ME BT AR T R R8s
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