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Growth and Physiological Changes in Amorpha fruticosa Linn.
Seedlings Following Paclobutrazol Treatment
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(1. College of Life Science, Sichuan University, Chengdu 610065, China; 2. State Key Laboratory of
Water Resource and Hydropower, Sichuan University, Chengdu 610065, China)
Abstract. Using pot experiments, the growth and physiological changes in Amorpha fruticosa
Linn. seedlings following treatment with different paclobutrazol (PP.,) concentrations (1, 5
10, 15 and 20 mg/L) were investigated to clarify the mechanism and best treatment. In the
range of 1-20 mg/L, with the increase in PP,, concentration, tree height, leaf area and
taproot length showed a declining trend, whereas base diameter, leaf length to width ratio,
fresh weight of root, and root-shoot ratio showed an increasing trend. Relative water content,
chlorophyll, soluble sugar and soluble protein content in leaves were effectively increased,
POD activity was effectively enhanced, and MDA content and relative conductivity were
effectively reduced compared with that in the control. Using the membership function to
evaluate the regulation effect of each treatment, A. fruticosa seedlings had the strongest
resistance with 20 mg/L PP.,. Our study indicated that, by adjusting biomass allocation,
moisture content, cell permeability and oxidation resistance of A. fruticosa seedlings, PP,
effectively improved growth and physiological characteristics, and thus the resistance of A.
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fruticosa seedlings was improved. This study offers a theoretical basis for the application of

PP.,, in plant and vegetation slope restoration.

Key words: Amorpha fruticosa Linn.; Paclobutrazol; Physiological characteristics; Resistance
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HEE 1 a0l . 2220k BE A R i 28 R AR Y 0
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Table 1 Effect of different paclobutrazol concentrations on growth indicators of Amorpha fruticosa seedlings
B kB %’ﬁif&l{"[{(i N
gy RREREE et nF RS . Es EHR R#E IR
Increment ' G TY AN Fresh
Treatment of stem Ratio of Taproot Taproot . Root-
of tree Leaf area : weight
dosage . basal leaf length 5 length diameter shoot
height . : (cm?) of root ;
(mg/L) diameter to width (cm) (mm) ratio
(cm) (g/kk)
(mm)
0 (CK) 6.70 = 1.43 = 1.99 = 091+ 13.31 £ 2.09 + 1.27 = 0.38 =
1.25dC 0.09 aA 0.14 aA 0.09 cA 0.62 cD 0.31 aA 0.06 aA 0.03 aA
1 6.52 + 155 % 2.26 + 0.86 + 12.48 + 2.44 + 1.35 0.68 =
0.82 dC 0.08 abAB 0.10 abAB 0.16 bcA 0.71 cCD 0.35 aA 0.10 abA 0.03 bB
5 5.60 = 155 % 2.25 0.85 + 11.22 £ 2.09 = 1.48 = 0.75 =
1.97 cdBC 0.34 abAB 0.16 abAB 0.36 bcA 1.38 bBC 0.37 aA 0.10 bAB 0.11 bB
10 510 = 1.49 = 242 + 0.74 10.18 2.60 = 1.48 0.93 =
0.60 bcBC 0.4 4abAB 0.18 bAB 0.14 abcA 0.80 abAB 0.22 aA 0.10 bAB 0.02 cC
15 415 + 1.95 = 2.50 £ 0.62 + 10.22 + 219 + 1.65 = 1.01 x
0.49 bB 0.31cB 0.10 bB 0.15 abA 0.56 abAB 0.51 aA 0.43 cBC 0.04 cCD
20 0.95 = 1.82 + 293 + 0.60 + 9.18 + 243 + 1.73 = 112 =
0.63 aA 0.15 bcAB 0.24 cC 0.12 aA 0.89 aA 0.53 aA 0.06 cC 0.04 dD

TE: BN + briezs; FRPIARVNG | KRS 585 3 3R A B 22 5 3% (P < 0.05) | 23 (P < 0.01), T,

Note: Data are mean =+ standard deviation. Different normal and capital letters in the same column indicate significant differences
among treatments at P < 0.05 and P < 0.01, respectively. Same below.
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Fig. 1 Effect of different paclobutrazol concentrations

on relative water content (A) and chlorophyll
content (B) of Amorpha fruticosa seedlings
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Fig. 2 Effect of different paclobutrazol concentrations
on soluble sugar content (A) and protein
content (B) in Amorpha fruticosa seedlings
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Fig. 3 Effect of different paclobutrazol concentrations
on MDA content (A), relative conductivity (B) and
POD activity (C) of Amorpha fruticosa seedlings
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Table 2 Comprehensive evaluation of resistance ability of Amorpha fruticosa seedlings

under different paclobutrazol concentration treatments

PR LR E  Paclobutrazol concentration (mg/L)

Determination index 0 (CK) 1 5 10 15 o0
PR A K& Increment of tree height 0.000 0.031 0.191 0.239 0.444 1.000
FLiema K Increment of stem basal diameter 0.000 0.231 0.231 0.115 1.000 0.750
i F K $E e Ratio of leaf length to width 0.000 0.287 0.277 0.457 0.543 1.000
HIHTFR Leaf area 0.000 0.161 0.194 0.548 0.936 1.000
F MK Taproot length 0.000 0.125 0.441 0.617 0.691 1.000
F R EHAE Taproot diameter 0.000 0.806 0.399 1.000 0.514 0.798
M B Fresh weight of root 0.000 0.184 0.451 0.469 0.838 1.000
¥R Root-shoot ratio 0.000 0.405 0.494 0.739 0.857 1.000
i A% 7K & Relative water content of leaf 0.249 0.000 0.421 0.610 0.743 1.000
-4t Z 45 Chlorophyll content 0.000 0.515 1.000 0.739 0.321 0.166
AP & Soluble sugar content 0.000 0.741 0.720 0.811 0.291 1.000
AP & i Soluble protein content 0.000 0.297 0.610 0.661 0.706 1.000
% MDA content 0.000 0.312 0.263 0.462 0.488 1.000
A%} S % Relative conductivity 0.000 0.591 0.478 0.989 1.000 0.559
i E YIS i POD content 0.000 0.015 0.414 0.755 1.000 0.863
B PR EIE Mean value of the membership function 0.017 0.313 0.439 0.614 0.691 0.876
HeFP Sort 6 5 4 3 2 1

SR IR BT LR PR, XS ARSR L
MR, ATRERZD AR A 0L By R, 9F
AT — IR AWSE

4 A B A AL B 9 25 Ak T A R 6 3 5 4%
PREAYIE I P S e, HL I 25 46 bk 2 B R G
HEP AR P K SRS AR A L L, B
AU g R, 22 sk n] B R R BOR 1R
K, XA R, RIS RERLL B A
Xof 5 7K ik Bl 22 5 U R B 1 I 4, I A
20 mg/ LAb 3 v BT 3k B 5 KM (B 2 T
R R4 R ] LU OG R IE RO RE B 1L R k2%
fE; MR ECAEN PR Y IR, H
SRR EEAOES IR — A EES
BB ARHEIE R, bl 22 Ak A B RE A 1
SR SR R A SRR R D R, OF
£ 5 mg/L ZaM I TR B R R (B ES T
XA ) MTERLL I 451 SR 25 ~ 100 mg/L £54
IR TN AL A TR AL AL B, -2 25 5 i 22 Ak e
AL 3R BE AR 3E T 2B i, IFAE 100 mg/L AbFE
WS N IR B KA, XTI REZ T ARAE Y 5 AR
HLP) B AR AR TR, DT 368 B X 22 355 i AN T A
Py FiE B g A AT

ALY R — PR B E T Y, ATy

21 160 DAY 740 B S LA A 0 A0 i 1 A G 3h B T 1
KA RS R, AR DY T T R
(AR A E— 8RR BE e S B AN R PR A3 7 e
11 R R T AR R K 2 B TR
HFPEEE, A R W A A S R Y
HIB SCH S O 8 2, 22 kom Ak B W7 386 i
AT PERE R AT A o i, IR R AR
FE, ARSLEGH, BEZROM AN PR RN, SRR
LB TS PERE R AT B P A R R R B A b
i, JEFE 20 mg/L AbFRVRE TR BIROK, BHZE
R T3 TS REAE I AR B, DT R SR A
KAEST, BT A 0 B, s Ho i
(1438 M

BRI EC IR R, Wi 22 R0 e T 3 0
JilRE R BRI ( Jatropha curcas L.) i 2
EWATRE 1. FRAK MDA & &, 25 POD i 1,
MDA 2 BB A i ALK BAR s, R H R R Al
AN EE MR R B AR bR, S i e A —
FERR P I BT e AR KT R 2 4 Y
SZERRE ) AR o 2R SRR AR TR
21t MDA & & FAH X B 3 38 — % 73 78 20,
15 mo/L AL B B B 2 B fIK, 100 I 22 Ak T 1
S SR TR PN L ALK, BEARAn M, 4
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