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Effects of Paclobutrazol on Growth and Physiological Characteristics

of Vitex negundo L. under Different Site Conditions
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Abstract: With the Greening Roll as matrix material, we investigated the growth and physiological charac-
teristics of Vitex negundo growing on the sand land, slag yard and concrete roof to clarify the mechanism
responsive to paclobutrazol treatment with different concentrations (0, 100, 200, 300 and 400 mg « L'
paclobutrazol). The results showed that: (1) the height and biomass of plant decreased, as well as basal
diameter, crown, leaf area, root range, taproot length and taproot diameter, while the leaf length to width
ratio and root-shoot ratio increased. The leaf relative water contents, chlorophyll contents, soluble sugar
and soluble protein contents increased after paclobutrazol treatment. And malondialdehyde (MDA) con-
tents decreased. (2) The growth and physiological responses of V. negundo to paclobutrazol treatment un-

der three site conditions were significantly different. The comprehensive evaluation of indices by member-
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ship function method indicated that the appropriate paclobutrazol concentrations of sand land, slag yard
(3) When the pa-

1

and concrete roof were 400 mg + L', 300 mg + L' and 100 mg + L', respectively.

clobutrazol concentration of slag yard and concrete roof reached 400 mg « L' and 300 mg * L' respective-
ly, the plants had gotten hurt. The tolerance threshold for paclobutrazol of plants on sand land was higher
than that on slag yard and concrete roof. The study indicated that paclobutrazol could enhance stress re-
sistance and environment adaptability of V. negundo by regulating plant morphology, adjusting biomass
allocation, improving the osmotic adjustment and antioxidant activities. The differences of site conditions
should be considered to utilize the paclobutrazol better and safely with the appropriate concentration and
dosage in artificial vegetation restoration and construction.
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Table 1 Effects of paclobutrazol on leaf and root morphology of Vitex negundo under different site conditions
5 i wE it T AR /i TR IR B L R FHREK EMAE
Site condition Lonccntraﬁlon Leaf area Lobular‘arca Ratio of lgaf Root range Taproot length Taproot diameter

/(mg e+ L™1) /cm? /em? length to width /em /cm /mm
0(CK) 93.10+16.57Aa 16.07+2.76Aab 1.1340.19Aa 61.36+4.88Aa 25.68+2.55Aa 9.31%0.29Aa
100 93.16+34.41Aa 19.58+5.66Aa 1.2340.16Aa 56.52+4.07Ab 20.24+1.83Ab 9.34740.38Aa
Safﬁtﬁnd 200 84.9346.01Aa 16.56+2.85Aab 1.164+0.14Aa 51.3442.89Ac 18.68+2.78Abc 8.09+0.31Ab
300 67.17410.82Aab 14.88+2.10Ab 1.2240.12Aa  49.40+2.04Acd 16.50+1.87Ac 7.2740.33Ac
400 44,52+7.15Ab 8.88+1.15Ac 1.2340. 13Ba 45.464+3.17Ad  11.98+1.06Ad 6.3140.29Ad
0(CK) 54, 85418.56Ba 10.26=+2.05Ba 1.06+0.06Aa 40.3642.41Ba  19.1442.94Ba  7.86740.47Ba
100 44,424+11.19Ba  9.16+1.35Ba 1.1840. 24 Aa 33.0842.73Bb 16.58+2.44Bab 7.1440.49Bb
Sle‘ﬁ%ﬁlrd 200 28.73+3.38Bb 6.16+0.54Bb 1.0640.12Aa 29.3844.13Bb 13.94=+1.78Bbc 6. 907+0. 34Bbc
300 20.514+7.70Bbc  5.65+1.12Bb 1.15+0. 13Aa 24,8443.20Bc  11.98£2.27Bc  6.5040.37Ac
400 11.19+3. 02Bc 3.44+0.57Bc 1.124+0.12Ba 19.36+3.45Bd 8.9641.75Bd 5.51+0.54Bd
0(CK) 8.78+4.00Cab  2.30%£0.99Cab 1.1940.13Aab 35.80%+2.52Ba 10.8442.11Ca 7.46+0.62Ba
100 10.85+3. 52Ca 3.214+0.93Ca 1.3140.19Aab  29.4643.24Bb 8.04+0.92Ch 7.22+0.71Ba
E()E]f 200 12.61+£5.20Ca 2.75%+0.61Ca 1.134+0. 14Ab 24.0043. 55Cc 7.12%+1.00Cb 6.19+0.76Chb
300 8.81+4.00Cab  2.26+0.82Cab 1.37+0.23Aab 18.14+2.88Cd 6.40+0.77Ch 4.94+0. 94Bc
400 4.11+1.01Chb 1. 2840. 34Cb 1.4240.15Aa 13.98+2. 83Ce 4.22+0.95Cc 4,44-+0.49Cc

T AN RS B R (7] — A B 2 AN () St 35 i) S8 25 1 22 55 AN (/NS 57 B 38 7 () — Sl B85 A [7) Kb JHLYR B2 1] 22 57 7K SF- (P<C0. 05)

Note: The different capital letters indicate significant difference among different site conditions with the same paclobutrazol treatment, and

the different normal letters indicate significant difference among different paclobutrazol treatments under the same site condition( P<Z0. 05)
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Fig. 1 Effects of paclobutrazol treatments on growth of

height, crown and basal diameter (mean &= SE)
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400 mg « L "B Al AR A B DL i s
Bk z B SRRl D R B E x5
(P<C0.05), Hrh, vy ik nt ol i & A &
BT ) 2 AR v A 2 A0 vk B 3 [ 2 200 ~ 400
mg « L1, W43 BI7E 300 H1 200 mg « L1 i 5 & ik
1R 0 1 i 2 R AR R X R 61. 80 Y6 79. 09 %%,
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Table 2 Comprehensive appraisal of effects of paclobutrazol on Vitex negundo under different site conditions
Z 3 M i Paclobutrazol concentration/(mg « L™1)
Dmcriziﬁfiﬂbo*:iindcx ¥4 Sand land it 3% Slag yard J& 1 Roof
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
P Height 0.000 0.230 0.297 0.571 1.000 1.000 0.944 0.288 0.202 0.000 1.000 0.536 0.485 0.238 0.000
5& I Crown 0.000 0.172 0.354 0.819 1.000 0.000 0.153 0.460 0.693 1.000 1.000 0.753 0.260 0.123 0.000
H:4% Basal diameter 0.230 0.000 0.480 0,923 1.000 0.000 0.416 0.777 0.866 1.000 1.000 0.623 0.238 0.076 0.000
Ratio ()[nllég llil;”gtitm width 0.000 1.000 0.296 0.915 0.974 0.002 1.000 0.000 0.755 0.517 0.187 0.616 0.000 0.814 1.000
M F Leafl arca 0.001 0.000 0.169 0.534 1.000 1.000 0.761 0.402 0.213 0.000 0.549 0.793 1.000 0.552 0.000
/N1 AL Lobular area 0.328 0.000 0.283 0.439 1.000 0.239 0.160 0.600 0.676 1.000 0.528 1.000 0.759 0.505 0.000
M Root range 1.000 0.696 0.370 0.248 0.000 1.000 0.653 0.477 0.261 0.000 1.000 0.709 0.459 0.191 0.000
4 K Taproot length 1.000 0.603 0.489 0.330 0.000 1.000 0.749 0.489 0.297 0.000 1.000 0.577 0.438 0.329 0.000
FE M4 Taproot diameter 0.991 1.000 0.588 0.317 0.000 1.000 0.696 0.594 0.423 0.000 1.000 0.922 0.578 0.163 0.000
H5E I Root-shoot ratio 0.000 0.156 0.516 0.664 1.000 0.000 0.306 0.468 0.863 1.000 0.000 0.296 0.539 0.752 1.000
A ¥ Biomass 0.000 0.315 0.609 0.797 1.000 0.000 0.340 0.463 0.817 1.000 0.000 0.167 0.370 0.816 1.000
Relatif:v}ja?i:‘jcfnztr%of leaf 0.000 0.109 0.380 1.000 0.971 0.000 0.852 1.000 0.600 0.746 0.000 0.582 1.000 0.819 0.729
i 4% % £ Chlorophyll content 0.000 0.071 0.554 1.000 0.891 0.000 0.415 0.564 1.000 0.919 0.000 0.000 0.296 0.374 1.000
P4 — % #r i MDA content 0.000 0.151 0.376 0.642 1.000 0.000 0.152 0.218 0.532 1.000 0.000 0.148 0.492 0.828 1.000
uJ 5 P A H: Solubie sugar content  0.000 0,991 0.500 1.000 0.888 0.000 0.110 0.270 1.000 0.900 0.000 0.822 0.673 0.623 1.000
A] ¥ P76 117 it Solubie protein content 0,000 0,284 0.417 1.000 0.523 0.027 0.000 1.000 0.926 0.700 0.783 1.000 0.305 0.000 0.007
¥ Average 0.222 0.361 0.417 0.700 0.765 0.329 0.482 0.504 0.633 0.611 0.503 0.597 0.493 0.450 0.421
HEF Sort 5 4 3 2 1 5 4 3 1 2 2 1 3 4 5
DL S5 S SR, 22 e b B T B8 = 3 ST b s B i
? (o}

IS rP O] R AR KR s M R R R . B

FAEYI PSR T Ll iR B A R
AT YRR B [ B B8 i R T I N AT s
B AR H BB BT g2 hiE i Y
Az AR A DR TIE 20 I R I R T AR, HRAR sl %
TR E T BEE /D MDA &, W 3 3w b s o
AALRE T BRI D A0 . T UL, 20 RE AT AR
AN TR) 57l 25 A T B B 030k A R TSR A )
AR .
2.3 ZYMWNAEIMEGTERAERKMEER
IEF M &% & A

F IR K7 SR pR BOE X 3 AT SRR
BRI 16 WA K A BRR AR E AT 25 5 VA - R b ST
b A FU A [ 22 2%mae ok 32T B0 5 T4 A SR B 1O
VAR b BASCR 1Y 25 6 5 8 bn fE(EL , 12 (8 8 R R
TR . R 2 WoR VDY B AR T R
Y5 & R B Y {H 43 91 0. 765.,0. 633,0. 597, [A
WX VD 3 i 3 R J T SR AT 22 300 R 45 1Y A B
AR BV BE 43002 400 mg « L1300 mg « L7,
100 mg « L7',

22 300 3 40 ) DL e AZ 0 ) DL 5 A2 06 TR Y R
A« BELAG 215 85 32 10 2R 9 5 B » 40 ol A 0 0 T 2 4
GUIRY A (o 290 A 1 A 0 P il A AR AR 2 L )
I RET AR WA N — & ) (9 AU R 45 4 22 Ak . 3 o
FHP BT PE S o ACBIF oY 3 W L 2 Rk e b 391 )5 350
e el B AR AR DN L 3K 55 20 B X 2 AR AR VD MU Y
SEM B T 2 A A 5 R R I T AR
TR BN 33X 55 CHOGS T A A 4 T 2 T g
238 Y 4 A R G B R e /N B TR
I R D A0 TR 23 B B g 0 R BRI 4 3 A 5 (]
25 300 b BB I B L S R A L (A
BORAWR X 5 R F W4 R AL EH
ARG RAE WSS A AT R i TR A B A
Py R PR A [R] A0 45 00 22 5w g i 152 A T o 20
Ab PR BORAR R L EAR L AR AR B ) L S )
AP M EMR AR Z BN . [0 2 20k do (il
B A e A T BE S fR T AR R AR ZU ] L T
U/ A RO A T ARB L A i BRI D Tin AR
ek LU B e SCd WY B R AT T M b T AR i
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A L BEZ e B T i L BRI I SR
T i FaF A5 3 4> 7 3 49 i A (] L b R T A O
T 55 AN UD S R 6 25 /0N 5 PO s T 9 I S 3R R
Xk 22 2 W 1 B L A5 v 3 AU g R AR L O
W B R FAE Al B9 BT 406 4 TR 23 5 6 A B
R, 25 THEBER T . Al
W B AT S R 2P R X 5 Hua
AECRIE S R I 22 R0 AT A i T SR AR L 25 | A 2 T
VP OB B B A5 R — 2 b 3 R 3 BOR i Rl
e R S R E L R N DRI R i S
B e J32 T e 2R I A S 8 0 s e I B 3L 3 T RE R
T e B AR TR . B T B
W] 22 200w T AR R 38 T R XU I i MDA
R mUUBAR L A AL RE Ty . 2 R0 sk B I
MDA & 5 {25 T [t Tk 52 H AT 12 00 290 e B i o
ALK DU R IR R e 2 E R . i B A 2
RO S Dy 400 mg « Lo "I R B i 0 PRER AT —
PRI 7 il R AE 300 mg « L IF W B T
I €2 0 R A R R A A8 A I s L TR I AE 400 mg
LoV AR T S e A kB AR R B 20
~40 mg « L' 20 /N A B R/ L
ORI B A 45 1) B R AL DR I AT RS vl T X
F0 it P e R i v AR B 25 . T L O [ 57 M A 1
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