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(TTFIRERKFREASFS T2FR, D7 54 123000)

B E AARUREMNHARRANE, 2 MEETEREXTF REABSFEELE
Mo, LR 2 AT EME TWEN K, SR EW.AFTERAT, WA HF
AF AT B ME A48 X SOD f POD ¥ M 8 F (X TRl i (P<0.05) , A M4 B
CAT EM R &5 TR H (P<0.05), Bkt At A B4 ELEFZF(P>0.05) ;M4
WA A B A A E G 48 & POD #1 CAT 7 1 B 28 TR AL £ (P<0.05) , 7 7 M 4
M _BAELEE THRAMMEEZ(P<0.05), ML EAREZESRZE TH M
(P<0.05), ﬁFJ%ﬁM&&%F?’rm‘E@ RfE 3L & T A8 (P<0.05) Luﬁﬂ)ﬂ]%%&%:ﬁﬂj}LT
REMNMARREBER T REERREANBEEELRR , EF T EXTHRM A ER
BFEAM, TR A EE A, REMNMEERMA EFw A EER 82w,

XA AFT L ERA; AR B @2

Adaptive strategies of adult Platycladus orientalis and Robinia pseudoacacia to spring
drought. WANG Kai® , ZHAO Cheng-jiao, DENG Jie, ZHANG Ying, GAO Shuang ( College
of Environmental Sciences and Engineering, Liaoning Technical University, Fuxin 123000, Liao-
ning, China).

Abstract; In the present study, the effects of spring drought stress on morphology and physiologi-
cal characteristics of leaves and roots of mature Platycladus orientalis and Robinia pseudoacacia
were analyzed and the adaptive strategies of the two tree species under drought stress were com-
pared. The results showed that the proline and soluble protein contents, and SOD and POD activ-
ities in leaves of P. orientalis were significantly lower than those in leaves of R. pseudoacacia
(P<0.05), but the soluble sugar content and CAT activity in leaves of P. orientalis were signifi-
cantly higher than those in leaves of R. pseudoacacia under spring drought stress (P <0.05).
Meanwhile, the difference in malondialdehyde content in leaves was not significant between P.
orientalis and R. pseudoacacia (P>0.05). The proline and soluble protein contents, and POD
and CAT activities in roots of P. orientalis were significantly lower than those in roots of R. pseud-
oacacia (P<0.05). However, the soluble sugar and malondialdehyde contents in roots of P. ori-
entalis were significantly higher than those in roots of R. pseudoacacia (P<0.05). The specific
leaf weight and root activity of P. orientalis were significantly higher than those of R. pseudoacacia
(P<0.05). The root length density and root area index of R. pseudoacacia were significantly grea-
ter than those of P. orientalis ( P<0.05). These results indicated that there were differences in
permeating substance contents and antioxidative enzyme activities between P. orientalis and R.
pseudoacacia under spring drought stress. The damages of spring drought to leaves were similar
between P. orientalis and R. pseudoacacia, but the damages were more severe to the roots of P.
orientalis. Adult P. orientalis mainly adopted drought-tolerance strategies, while mature R. Pseud-
oacacia mainly adopted drought-avoidance strategies under spring drought.

Key words: spring drought; adaptive strategy; mature tree; drought tolerance; drought avoid-
ance.
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BT T R IX 2 8 bl S E FR Y 35% , 3k
K 60 ZA~ER MK, 5B B 7E Bt 5
PEXMERS, FK IR RN A ) (8] R 2 B) L A BCAS 3850,
TR EIC T H XF WA RIS FH Y R AR
HRELLE I IX PR EE A 1 5 55, S EOR &7 1 R R
MARAE R IR MR T 55— RO A B ) &
A (R B% 2000 BB, 2001) , A%+ 5 A
M) Jo R A R I I P — B A 5 R (Seki et al.
2007) o FEA)— P30 Ao 3k S i SR 7 e R Ok 3
TR (A ,2011) ik 525 W A 40 38 2o 34 fin
AR AW A LR ISCE 2K 4, K AL LABEAR
IO 45 1k A A B SR ol /b 2% & T RRURIRE S
AEAYIRZ IR ( Chaves et al.,2003) . it 525K W& 45 48 47 8
IR BB BT 5 LARE RS 1 e (Patakas et al.,
2002) , ¥ b5 ( Maroco et al.,2000) , $ & 7K 5>
FIHIZE (Medrano et al.,2009) , TEKBARMEFAF T
AP A i S FL 3 BE R A 5 TR A 4 i 4t
AL TSP FEARARE NS At ST KT PR IE 20 A I 5
(4 FAC I (Reddy et al.,2004)

4 ( Platycladus orientalis ) F1 H| # ( Robinia
pseudoacacia ) &3 [E A0 J7 1o X H FH 1 MRk AL ) R,
R F T, BA W5 5 A& R 5 il
BT, BAPUR R MR A, =
AR R S RS RAD (BERS A5, 2016) , AN
MR A AES RGP BB LA R AR A Y
T N SR (X1 4 45, 2012) , 56 0 A1 AT HIAR Bt 5
PERFFEHIE 245 P T RS N 4 b )
FR) ) 07 A E 07 B AR (X1 RUEH 55 2003 ; JE I 46 55
2005 ; BRENFESE 2008) | % T BLSL T 53085 T il 4E
RN R AR R 2 J7 18 B R g F 5 2, 2013
I TRV R A TR ENHER T2, ZmW
T AR RS 5 A T AR DU A FRARAE A 224 b
FELRALR P, AEA I IS B R BT, AR AE LU LAR
FTFRIML A XS, AT B 22T 20 T 2 Bt
A AR R TEAS 5 A4 BRI, b # S s iR
FET 5L IREE T 35 I SR, o T A AR R AR BT R AL
BHFIR} 27 b 7 e 2 A A AR SR AL R 1L
1 HRMXEMRAE
1.1 AR IX MR

ILTH BT (121°1 E—122°56" E,41°41' N—
42°56' N) ,J@F TSR RAE, AEREK R
539 mm, FEEF T T8 H,EF(4.5 H) W

b R 6.5~7.5 C i KA IR-28.4 °C,
Wi e e il 40.6 °C P B A XHE BE 50% ~ 60%
FE BT L AL R A X R O 3 HIEAHE +
ARG AEIL T TAREHOR K7 (RIBTAL X)) 4 bl Py
17, %X HIEARH 1.47 g - em ™, pH {8 7.28, F ALK
344 mg - ¢, A 1.2 mg-g, MR 13.0
mg + kg™, 42 0.48 mg - ¢!, HALHE 8.3 mg - kg
( EBL4 2015)
L2 iR

IR T 2013 455 H 15 H, ZAikR LK ER
T, WARVEAT N T HEWE, 38 & K il 8.00% +
0.29%, J& ™ 5 + 5 (1% 5 B %, 2013; T 10 WK,
2014) , MUASFURIBRAE R A7 AR, SRR AT AAE T
NATIE P, BREE K 4 m, 4R8N 35~40 a, DUAARE
15 (10.37£0.72) m, M2 (19.95+0.65) cm; L #k
F(16.77£1.13) m, 12 (42.44+0.70) cm, 5B Fh
AbF A SRIEREOKSF i e 1A AR 3tk 7E
BERERR AN T 57 149 v B A7 BEATL R A7 fee B e 3 i
AL B ET K&, [FIRHE AR T 08 174 BRI
ERAEMFE (FE YL 2015) , H 45 (D=7 em) 15
0~20 em 12 (M FR F 25040 X)) o B | i 01
MR AIBEAS G5 Joal M L=
1.3 %k

NFEF SRR 45 BEHLEER 10 S0 -, 280 AR AL
WM 8 15 5 A B i, F Photoshop 7.0 #{F
AR TR TR, SRS AE 80 CHE T EE
&R T, T (e =
H/MERH, g - m™?) , RIEER AR RINE B
SR S DX B FEAR R AR, K 6 AR R Y K vk T S
B, FERR R R CRS BE R 0.02 mm) Bk th 42/
F2 mm AR, W EAE (D) MK JE (L), AR T
= x DXL, THE AR 3 B (R + AR R AR
) R o AR K (AR R M R TR ), 2 R A
80 CHLA Mt T = E M AW a5 5 E R
B TR R R R A A BRER bR 20 7 iR
FH R =0 58030, P T 5 o SR A TR I L £
2, WA R AR S s
PRI (SOD) 15 R I ZUHE U e SR Bk | il S Ak
it} (POD) ¥ 4 2% FH i B A By (i (032, 3o Uk = il
(CAT) ¥E PR A = B R B 22 1 , N 1 (MDA ) %
R B EL H 2R b vk AR RN 1R AL =
ARFE DU R A2 (ZE A4 ,2000) , BEAFERR 5 UK
HE,
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1.4 Fdaabr

K H Excel 2003 #4-4b BEECHE IF 22 i 3%,
SPSS 16.0 FAF X EAE HATGE 153 Hr , XA R AR
PrEMER 22 5 R T R 560 07 vk 64T B 3 M by
(a=0.05),

2 ERE5NH
2.1 BFF A AR 2 0 Y W) B R

Al

RS EICIR7S X i NN R B R A S M
BT, AN m s R RS, R LT R TR
JRET A R R I 2 R B I T AR
(P<0.05) , ATV PERE & 2 10 25 5 TIRE (P<0.05) 5
i 22 PR R AT VA P 5 B 2 W S B T 1 K
AR B, Tl 2 P R P Y P =2 1) EL A A MBI
AT PR R AT e R Ml 2R T B r Mo mg , T 5
KR SFESWAREN R E A A, h#®
1AL AT R AT s v R e e e T AR
i (P<0.05) AR R AT A & 0 5T R AR
% (P<0.05),
2.2 FZETEXHAL IR BT E B P 0 5

T B AR P AR B P A, A R A B X
MU 00 T ARG A i &2 22 M B AR R . SOD fE
IR PR B BB BRI fE O, i
i H,0, #10,, %2 mH, HEET 2T, 0
Fr: i SOD Y P 25K T AR ( P<0.05) |, T A A
LA R SOD i A 25 (P>0.05) , fEHE
WAk 8 SOD, $38 H,0, & &1 & i M i i
H,0, A POD Fil CAT AR FH &5, K H,0, 43/
B H,0, HETRMHAT, Mk R POD &4 i 3%
R THIBE I (P<0.05) , CAT 1% Pk 8 3% & T M
(P<0.05) ; A4 & POD F1 CAT I M1y i %
FHIMAR R (P<0.05) ,

1 ESMMANFBERTSEATYRSE
Table 1 Osmotic substance contents in leaves and roots of
Platycladus orientalis and Robinia pseudoacacia in spring

L RN TR EHEA
(ng-g™") (mg-g™") (mg-g™")

M A 15.79£0.51 b 29.77+0.54 a 2.4020.21 a
ML 41.63:3.71a 12.60+1.00 b 0.610.04 b

WE K 19.54£0.57 b 3.770.23 a 0.96+0.08 b
I 41.87+2.84 a 1.71£0.30 b 2.08+0.05 a

BE N T (E £ bR fE DR 5 W 50K R 2 REAR 2 M Ap 22 57 25 (P<
0.05), T,

*2 BFEMMAFARIBRRHAELEESE
Table 2 Antioxidative enzyme activities in leaves and roots
of Platycladus orientalis and Robinia pseudoacacia in spring

YA SOD POD(U - CAT(mg +
(U-g™) g+ min™") g min")
HUAEMEE M 14.34:2.44 b 0.98+0.05 b 1.5320.10 a
B 43.57+355a 1.63+0.05 a 0.68+0.06 b
RE ik 35.70£9.88 a 2.95+0.03 b 0.45+0.07 b
ML 40.90£10.05a  3.45:0.12 a 3.12£0.11 a

2.3 FZETEXADFIAR T 1 i 520

TR Wan 2 T AL i LR A 20 i
TG T A e T A, R AR W R 254 5 T
g, N FEEA M ER Y, AR E IR R
WA Ao R A A 5 55 1 RS b, T IR R R
Z R HA R FEE, R AT EET R
JERSET 00 R R R D R R W 2 R
(P>0.05) , AR 22 70 R & B i TRIBLR &=
(P<0.05) , UiHA 21 S ER B X O A AN fil f - -
Jo 3k G A% T R A TR T T 00 A R 2% 40 e 55
K,
2.4 HEFTEXHFRUEBAR 2 15 J1 0050

R R 1 T RE FRAFAR 28 ARG S s 55 , 2
R WUAR R K BE ) — T2 A de bR, B 2 ml AT
MIAAAR ZRTE 7 2 s TR (P<0.05) , B 21
P IE T AR 22 A BE AR S sh B E R, XK 3
FEAT WL ISCRE ) S, R R A R B
2.5 BHFTEXHMAAURIAR b 5

Lt S 7 TET R I 5 T g S BB AR AR
WP IR AE ), SRR A K AT SR s BB A oG, i
3 AE, FH T R A N OUAT b R T AR
( P<0.05) , i B4R 5047 T AL A I e e oA, o

181 O i
_Léf P L RS

Tep 1.4 F a
-g 1.2 1
210r
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B1 EFEUAMRRRHA-—BEE
Fig.1 Malondialdehyde content in leaves and roots of

Platycladus orientalis and Robinia pseudoacacia in spring
AR FEARRA R T 22 57 .25 (P<0.05) o Rl
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Fig.2 Root activity of Platycladus orientalis and Robinia
pseudoacacia in spring
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Fig.3 Specific leaf weight of Platycladus orientalis and Rob-
inia pseudoacacia in spring

Fr RS AR T A 2R AR T B K T EUR i
B 3 N SRS
2.6 FHE XA FIRIBEAR FIE S8

WA AWy R AR R OB 7 ISR RE T HY
TR bR MR AR B DA TR AR R K AR
TR RS A S B AR R AR, 3 3 AT
MR AR 2R A i 25 A B3 (P>0.05)
7T AR AR R AR I FRR 50 8 5 v TR (P<
0.05) , Ul W AR A B i O AR R TS T BB, 4
A R, A T HAR U 2 30Ky

F3 EHFMAMRRIRRFESEE
Table 3 Root morphology of Platycladus orientalis and Ro-
binia pseudoacacia in spring

ARSI e AR
AR (g - em™) 300.16+52.56 a 298.27+36.53 a

HWEBEEE (cm - em™?) 0.17+0.03 b 0.27+0.03 a
AR TR L 0.32+0.06 b 0.50+0.06 a
3 i

R A0 A T [T A8 Ty 4t DX S AR b, —

HAFANERE G5 RS R BT 2 AN
TR PRI, TR s 5V AT T R
JHIR LT PR 7 R IS, X A e O o B R A LA
PR SL, PR TR — A AR IR, B TOUL 4
Fr L FEBRAE R (4 SRR AR R ) AT AR E
(MR AR R ) 4522 5, T RE 15 BN R 4598 ( £ 3L
85,2016) o & T OUAR F AR T 20 L3 AT ST
RIE , HF 5205 7 TF B2 S ms A5 AS [, ) 3 B
(1989) 38 3=k XL 4y ARSI - Jed ke 285 4 FURR 3R 40 A E
fiIE, XIBUBA 45 (2003 ) b %)) 1 i R G A R 2K i
K JA RS AEAE (2005 ) 38 15 VLI &)y 8 i 7 08 28 R AR B
FRBPRE IR B4 (2009) i WF IR 4N AR R 5 %
PP RGeS, AT EE (2013 ) i S W i A
8V C Frat, Y Z MM AT B R T A 0 BT 4
(2011) N FHZ 423 [ AL AR 27 G PP 8 X 2 A Ah i
AKRIIK I IR I E58 oK F FIAE/K 2 S bt e bk
TR AT, R BT s A, AR5
ZEN T YN, M ARTEA R A K & T BB
X5 A N W AT R R S R E R (E
FL4,2016) o AHBFSE LI BUAER A X4, it A0
HRZR 2 JrH# AT LR B, /=T R a | At
R E AT EEEA SR E T M
(P<0.05) , "] 7 PEME & 2 35 5 TR (P<0.05) ;
A e B SOD A1 POD 3% P B K T 4l #E (P <
0.05) , CAT {if ¥ i 2 %5 TR ( P<0.05 ) 5 A1 i
B RN RS IR E 2R (P>0.05), X
BUAEMAA R 2 T R 35 N it B ad i 5y
Jox K Be A AR TR AN [R), A AE it 32 32 3 5 49 Jo
AT AR R 20 s B b i B 3 R AR
FEEAE il 2 R A TT A R R L AR T A B B
MR RS CAT W I PR A i 2Rkt
1 R EZER A SOD Al POD Rl BR . 4R,
MAR AR P 5 o it S A AR B A [R], B 2 T X
2 BERRI 4 R R 25 5

WFGEI 2 B, AR 22 1 20 R AT M 2 1
I ER TR (P<0.05) , MTiAEME S R E ST
JIRE (P<0.05) 5 Uk BH AR AT FURIBEAR R7EH =T
BB BB & W A ] MR AR R = SR EE
AT HERER T A0 O B R AR R B SE Ml 2
R AR PR R AR [ R Y, RS S IR AR &R SOD
A #2255 (P>0.05) ,POD Hl CAT 3f ME7E
DFAAR 2R P 25T R (P<0.05) ;150 B R ¥ IR
TEPEE A R EERE 5 T AT, S M AAR R
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R E S TR (P<0.05) (B 1), F % T 54 AL
AEMIARAR FR BB A R, AT AR R 16 )
B S TR P<0.05) (&1 2) , BEAMIFAAR 5 A 2
NG S IEER . X AT g i AP I B A &
B EFEREN ARG, T EARA K E B EA T,
AR A (Tro et al.,2009) , S E0H T W 4 i
B TR IR AT e B 2 AL o T
PURPER RS, WO AD FT BE T R T AR R R
WZSCRE 7 5 S B MIAAAR 22 A= FRACIGHE BR , B Pt 44k
DiEREE R,

HATE AR BT RS R e
S5 T Y 22 5, 70T 5 PR EE T AR 78 B A [R] A A7 R gt
(Antanez et al.,2001) , XIS (2011) &3, H &%
T AW ( Cinnamomum bodinieri ) 411 Th = B % F i
FIRWE P50 TR AR SR AL B ( Platycarya longipes)
FECR R NS . X4 B A5 (2012) A B, LR AE
Y E WK¥E ( Ficus orthoneura) 22 ¥ M it 5L 5k Ws | & 0
FEY) E A ( Ficus pisocarpa ) SR ke 23R WE A
FEARIR, M AE Le i AR R G 73 W T ORI
(P<0.05) (¥ 3) , X WA i 5 ey i, 3
e R B IR A A B BRI 2 s R Y
TR 5 RIS o A 2R A BRI 20 LA 4 45 IE 8
IRATWM, SR AT SR RRAE . AR 2 B, MAET RN
FIRLAR R BARAE Y 25 AN 2 (P>0.05) , {H 4
HRA 25 B VAR T AR 25038 W 3 3 T Aa ( P<0.05)
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HE A BT AR AR R T AR, T RAR R O
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SR K — AR 75 3 FH T A H 2 A A ) ik A
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FERAS TR T HhT A RAEAS R T R BT
AR ) LK S — 2P 9T
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