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Abstract

search object to study their physiological and biochemical changes and drought resistance under drought stress. The results showed that with the

In order to enrich the diversity of landscape flowers in Shandong Province, this study took six introduced Viburnum L. as the re-

gradual decrease of soil relative water content, the physiological and biochemical indexes of each Viburnum L. showed similar laws,such as rela-
tive conductivity, MDA content, proline content increased gradually ; SOD activity and POD activity increased first and then decreased;chloro-
phyll content first increased and then decreased ;the photosynthetic rate first decreased,then increased and then decreased. Through principal
component and cluster analysis,two varieties of pods with strong drought resistance, such as Viburnum macrocephalum Fortune and Viburnum

plicatum Thunb were selected, which can be used as key ornamental varieties in Shandong Province.
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Table 1 Name and number of tested varieties

s PR R 4 =
Variety Name of tested Scientific -

L. Genus
NU. varieties name
BK i 5w 3 2k Viburnumxburkwoodii Fk R
DZH b % Viburnum tinus L. YK E
HD ]l g Viburnum plicatum Thunb. YK R

var. tomentosum (Thunb. ) Miq.

LS B RIE Viburnum luzonicum Rolfe YR
XQ BRI Viburnum plicatum Thunb. Fk R
7ZH e R G 3K Viburnum macrocephalum Fortune J&3% J&
L2 REHE
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2.1 FEXEFBEEDHRLBGE

2,11 - AR K R R [R] i Ah E E o A R 5
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R A L S T S B A R B, 7RI 00 4 o B (R 5
IKE 81.65%) ,6 A>JETEE Fh AP g 6 A R AR IE 7E 5. 93~
8.37 wmol/ (m® + ), JFZ Wi , AN & /K 42K 29. 68% ~
55.60% B 5 f Aot G R IR B S E, Ja A5 SR ARG
R A, 2 R S K R R 4 R S Rk &
AR (E 1),
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Fig.1 Effects of different soil relative water content on photo-

synthetic rate of different Viburnum L. varieties
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XK 81.65%) ,6 NIEkJE P4k 2R 5 AR R AE 2. 09~
3. 44 mg/g, 5 BEAE T SEARR K B R AT, 25 A A AR
TR TR , S5 W AR TR T i, SR X 5 K B 40. 38% I
ZH XQ LS HD g2 38 3 i ik 2 ey (), AR 5K
AT 40. 38% M , £ Rl 4% 2 5 BB TRRAR (K 2) .
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Fig.2 Effect of different soil relative water content on chloro-

phyll content of different Viburnum L. varieties
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Relative conductivity
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Fig.3 Effect of different soil relative water content on relative

conductivity of different Viburnum L. varieties
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MDA content | umol/g
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Fig.4 Effect of different soil relative water content on MDA

content of different Viburnum L. varieties
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Fig.5 Effect of different soil relative water content on proline

content of different Viburnum L. varieties
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Fig. 6 Effect of different soil relative water content on SOD ac-
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Fig.7 Effect of different soil relative water content on POD ac-
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tivity of different Viburnum L. varieties

2.2 FEPETARZEXBEEDRFETN

2.2.1 A[ISER SR A: BAEARARRE F AT . IR EAR RS &
KEE g 20. 55% I 2525 1 s it R AR BRAE AR R A T BT AR
W F R E5 R R B, 2% i Fh A B Al A8 b B i 2 R 75 1 A1
ZE PR B R K, Horp MDA &5 B AT S5 S0D i
P POD FE AR bR 22 Rk BN 27K F (P<0.01) 2
B WO ARSI 2 R B (P<0.05) (£ 2),
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Table 2 F test of physiological and biochemical characteristics of Viburnum L. varieties under drought stress

F5H5 Index BT SS H i DF ¥ MS F{H F value P {H P value
MDA £ 5 MDA content 282.268 1 5 56.453 6 11. 838 <0.01
fifi %2 iR & & Proline content 3482.2389 5 696. 447 8 2.356 0.1039
X HL 5K Relative conductivity 0.073 6 5 0.014 7 5.721 <0.01
SOD &t SOD activity 121.8215 5 24.364 3 10. 906 <0.01
POD j5{t: POD activity 0.114 0 5 0.022 8 6. 160 <0.01
4325 &1 Chlorophyll content 9.824 1 5 1.964 8 4.270 <0.05
¥4 R Net photosynthetic rate 9.644 4 5 1.928 9 3.165 <0.05

2.2.2  AN[AIFE 3k S A Az BEA AL REE Duncan £ %5, Dun-
can’s ZH HWIRZE LW, 6 /> 2K @ S Fl MDA 5 78 M E
16.27~27.53 wmol/g, ZH [ Fh MDA £t fe K, DZH i Fh it
I s I 28R 1% 1 B MR AE 296. 06~ 334. 17 pg/g, ZH i Bl &
HD SLFP A 43R B A8 IR E 2. 00~ 3. 87 mg/g, ZH g Fh
B, DZH 5 FP A% ; SOD JEPEAR R 7E 5. 18~12. 62 U/g,XQ
i A =, HD & F A A POD TG P 7% iR AE 0. 24 ~
0.44 U/(min-g) ,ZH ShFiR 5 HD SR ik ; A X L 8 AR
WEAE 0. 68~0.85, LS il Flriie o, XQ AR R AIG; 06 & A
ETE 2. 50~4. 57 pmol/ (m® - s) ,XQ S, HD G Fh
(#%£3),

2.3 BEFIERSSTHNARERERFRRBEEN ®iF
MDA &t %R &t AR XS L 5% SOD 3§ 1 . POD 3% 14 |
MR i AR T AR BRI T T T SRR
i, PCA1 il PCA2 Stilik 4354 89. 559% 6. 913% , if 2 4~
F 4 Bt TTEk Ik 96. 472% , FT LU PCA1 PCA2 fR %
AHREMAAEIL (£ 4) .

T 6 NI @ 5 R R A543 B B a9 4, e L 3R
1, ZH SR HERA SR 1AL, 735300 3,40, Hoyhy XQ @b, 15353
N 2,43 A3 AR SRR HD 4550 -2, 25, HHEZ B,
LR (K S) .

2.4 AEXXBEEMEBEMLNRRSN K MDA &
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R R AR R SOD {4 POD {E P AR R
L EOLEECR T R 6 Ak R b Mt T RIS T,
TEBALHIE N 0.5 BPRE 6 ek Jm Ay 3 26,58 1 264
& ZH XQ 2 A 25 I 2A0EL % BK dhAh SR IR 6L LS

DZH HD 3 A~itfif . 55 1280 2 A Rh A BUE e pR SR
PP AR B R B LA 5 S S Y 3 A fl Bl A HE A
SRR IS UM E 300 O Rl — 28 A il Rl BT ALY
PURAETI (151 8)

F£3 TEIME TEIERERFEREENEFER Duncan 1436

Table 3 Duncan test of physiological and biochemical characteristics of Viburnum L. varieties under drought stress

VA R
cor  WDAGE BREEGE SR SODWE  PODWEHE  mwmgk  OCTER
TR MDA content Proline content Chlorophy SOD activity POD activity Relative P i
Varity No. mol/g g/ conlent,//mg/ U/g(FW) U/(min - g) conductivit ynthetie rate

pmol/g ne/e g g g ivily pmol/ (m? - 8)
ZH 27.53 a 334.17 a 3.87 a 12.61 a 0.44 a 0.70 a 4.03 ab
XQ 25.07 a 333.36 a 3.48 ab 12.62 a 0.41 ab 0.68 a 4.57 a
BK 23.67 a 308. 56 ab 3.40 ab 8.50 b 0.31 be 0.78 ab 2.93 be
LS 19.50 b 318.08 ab 2.44 be 8.75b 0.26 ¢ 0.85 a 2.97 be
HD 18.46 b 296.06 b 2.05¢ 5.18 ¢ 0.24 ¢ 0.82b 2.50 ¢
DZH 16.27 b 307.50 ab 2.00 ¢ 8.42b 0.25¢ 0.82 b 2.87 be

T : [FFAN AN SRR R AL B ) 22 5 1 3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant difference between treatments ( P<0.05).

R4 BERSHEESEEHKELT

Table 4 Statistics of eigenvalues and contribution rate of each principal component

WIEAHFNE(E Initial characteristic value

FRIER AT -5 F1 Extract the sum of squares of the load

C Mt | YA Cumulative j=San | A Cumulative

omponent b Contribution R b Contribution -
Total ate/% contribution Total ate,/% contribution

raen e rate//% rate/rse rate//%

PCA1 6.269 89.559 89.559 6.269 89.559 89.559

PCA2 0.484 6.913 96. 472 0.484 6.913 96. 472

PCA3 0. 187 2.678 99. 151 0. 187 2.678 99. 151

PCA4 0.036 0.517 99. 668 0. 036 0.517 99. 668

PCA5 0.023 0.332 100 0.023 0.332 100

PCA6 -1.999E-16 -2.856E-15 100

PCA7 -6.9E-16 -9.857E-15 100

%5 ET PCA1 7 PCA2 WAREXRERMERSBS
Table 5 Principal component scores of Viburnum L. varieties based on

PCA1 and PCA2

/il

XQ

(= A= 184
e pearovenz 7 BE
ZH 1.255 68 0.37264  3.40 1
XQ 117541 -0.73774  2.43 2
BK -0.070 87 1.49542  0.86 3
LS -0.480 03  —0.68605 -1.68 4
DZH -0.80103 -1.09140 -2.76 5
HD -1.079 16 0.647 13  -2.25 6
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BB BRI SN T AR R, SOD {1k |
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0 0102 0304050607 080910111213
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Fig.8 Cluster analysis of six Viburnum L. varieties
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