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Effects of Paclobutrazol, Uniconazole and Chlorcholinchlorid on Dwarfing
of Zamioculcasz amiifolia

JIANG Ying'?, PENG Yan®', LI Zhi-hui', WU Zhi-hua®, and REN Shi-qi*

('Central South University of Forestry and Technology, Changsha 410004, China; “China Eucalypty Research Centre,
Zhanjiang, Guangdong 524022, China)

Abstract: The effects of three plant growth retardants paclobutrazol (PP333), uniconazole (S3307)
and chlorcholinchlorid(CCC) and two methods of application( foliar spray and root drench) were studied
on Zamioculcasz amiifolia plants of ages one, two and three years. PP333 and S3307 both significantly
inhibited growth and their effects increased as the concentration applied increased. However, CCC did not
significantly inhibit growth. PP333 reduced the average total length of leaf stalks, minimized the length
petiolules (i.e. the stalk between leaflets); shortened and thickened the petioles and also reduced the
comparative growth speed of compound leaves. The optimal concentration of PP333 at different ages of Z.
amiifolia varied with individual plant biomass. In contrast, the main effects of S3307 were on shortening
and thickening petioles. Overall, the best control growth control of one-year-old Z. amiifolia plants was
obtained with 300 mg - L' of S3307 applied as a foliar spray; of two-year-old plants with 300 mg - L™ of
S$3307 or 600 mg - L™ of PP333 applied as root drench; and of three-year-old plants with 1 200 mg - L of
PP333 applied as foliar spray.
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&M (Zamioculcasz amiifolia) J& K AR &, = A0, BPRRE AL ek =5 (Chen
etal., 2002; B{-%& %, 2006). SEM LA KZHAGIK, ZFER, ADNHRER, BRIZIAEL
P FOW BN o A AR KA T PR 45 AR & i U ey (bl il EE s,
BRI 45 ) & iRy Al e 1) [ o N P R A A2 A RE R SRR A L SR ) AR TE (R AR DA IR 2, an B Wk
£5(2008) H 2 #(M:PP333 (paclobutrazol ) /i ZM:S3307 (uniconazole) « 7t 2 CCC(chlorcholinchlorid)
X HIIA A E AT R, BRAESE (1991) KPP333 FICCCHW A T— 40, 7ERH%%E (19900 HPP333
AR FEZRAN LA B B KSPRIBRE . (2003) X fe i 56 NS WGP PP333,  #HAT B 2 48k . (1
TE G AR R 5 5 3 B AR ) A K 2 711) (P I 7 I A R T

ARG TP T 3 PR A KB 5R (PP333. S3307 FI CCC), K FH M - FEE ML 5 oy
o WU T ~ 3 ARG B AR KA IEOR, IRk T 3G B A A K I L IR . R BE DL
W72, A B B S A W I A T AR S B B RS A 4 AN R S FE

R R RT

1.1 ik#f

G T 2009 4F 3—9 AR = NIEAT . ISR T A R U7 B S G0M i s R E )
1~ 3RS, o 1 AR S B A T AR08 200 mm, 2. 3 ARG HARL N
330 mmo.

MK GH N LA A BR A F P21 15% Bk 7 2 20m: (PP333) R A Rk
AT BR 2 7 7= 5% RIVR PR AR 20 (S3307) FZBH A F AR 2540 T A BRI 2\ 7 80% r ¥y
FREIZ (CCO) .

1.2 REHZE

B4 AMET ORI 3K , LT 2400 o R (A ¢ LAFEL 2K, 39k %
FIFZE (B) : PP333. S3307. CCC; ZYFIHKEE (C) : BFZHINHIKE 3 MKEE (PP333:
300. 600, 1200mg-L"; S$3307: 100. 200. 300 mg-L"'; CCC: 400. 800. 1200mg-L™") ; Jii
ZiJ5 (D)« Wi, ERR . Wi A DAAS SR SR T A JRUN), VAR P A AR L T 5% A
TR IR, 1 AR O BREA 300 mL, 2. 3 AR AR HT A BEZE 500 mL . K H Desigen-Expert (7.0)
Bt P D-optimal K AL B, SN 26 ANMEEE, HEE 1. 20 3AEAES AN (CK) , JE
20 ANAREE (R 1) o ARAEEE 10 45, 3 WRER, 3870 . SACHEFEHIHEIAER =N, EERE 18 ~
32 °C, FHXEREE 50% ~ 95%. HEFTAMALBRE 87.2%, HiKILIE 65.7%, B SFLERE 19.8%, K/
FLBRLE 1:0.3, pH 5.7, EC 1.0. BN B fL S8 1E 5 A= AT, 3 10 HE3 125 H
I B SR EAT 2 Ut 2 Ab B
1.3 MEmMBFMAZE

IREER A2 R R KM EM: T4 10 H 5 7 6 HAT6 H 23 HorHlke Bt g,
S, BRI U E LR A A e A (AT 80 ), JE RN, L L
MK B2 L sl 1 /28 R 1 R /N2 R BB OB R 1 /D
I AR SR D

ANFFTEIEE Cem) = R3S/ /N 5

B = FE /K
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Kegibl = mhle/m it ;

HIA KR (em-d") = RRERE - B 1 RFkED /A HREL

X AEKR = e O3 EKEx RO EKE.

2y REGE 2T R B M B I S A (IO S5 51 o IR 24 R R 43
N3 1%, AR OIEHEM 2 5 RIEEAE S B LLR; 2 %%, BRI EEE 6 ~ 10 ks 3 4%,
A SEIHAE 10 B L.

REEEVPSr (YD) Jiidi: BB AEFR N TR . FERC R, KwE B S 0 BRA B, e g5
LAl s TN R R (X))« KEHHRME (X)) « BKIHRME (X)) A
AR (X))« HEEY (Xs) EEIIES N 03, 03, 03, 0.1, 0.3, THEIHERSQ= (0.3
xX;+03xX,+03xX;+0.1 xXy); WHARZGEFETY=Q-0.3 x Xs,

1.4 FHitoth
K Excel HEATH M0 3P, 45 Desigen-Expert B {4 A0 HEAT[0] YA S A K 4% 2145 18] A ELBE 20T

2 i RE T

2.1 EWEACEE TR/ B 2B AT 20

FH 1 AT UL, A4 A6 K S 28 SRR G RS /NI [ B2 ()5 ) B A2, 61 1 AE AR R 3 4 A S R I PP333
Xof /N TR EE P A, /N R EEHERE 5 CCC > S3307 > CK > PP333; T 2 EA 44k S3307 Al
PP333 St /N R RIS A IR, /NiF [ EEHE R A CCC>CK>S3307>PP333. [AI4E# 4B 5t i
F LA e W A 3 FhAREE, 330 24 540 (1 4EZEPP333 1200 mg - L5, 7 5403
(1 4E4EPP333 600 mg - L HEML) A1 12 S4B (1 4E4:PP333 600 mg - L W5 ), /NI a] 2 43 531 ot
) 72.06%-72.42%177.67%. %t T 2.3 4E2E/INH-[a) BB W B 104 5 5 40 (PP333 1200 mg - L™
WEH) Rl 3 S ALFE (PP333 1200 mg - LMD . thuknl UL, BEASEES AN, HOM A KI5/
NN EEREN RN E ST T

22 HEYEKEETIXEAR LR

HELZFRIPP333 FIS3307 71K FHE i FIEAR 77 AT 1 AR AR 3 4 AR B b ) B LU AT F IR
o PP333 (1200 mg - L) 4, S3307 (100 mg - L") H75: MCCCHT 3 M JEAH A i3k
B, R PEREIEAK LK S xF 2 SRR SR, T A EEEAT I, SRR i 3
AL FESY )£ PP333 (1200mg- L"), PP333 (600 mg- L") #1S3307 (300 mg-L™") .

FERACHE R A LN T R 25 A R BE A 7 2o 3 PITE S 711) i A BEGT BEAK L (40 R TR
FEARREE (3 1),

2.3 EYEACEET AT LAY R 0E

3 Tk A A A S 2 715 R PR Adh B (1) < R AR Il 5 LGP I MR BN HE P34 24 . CCC > S3307 >
PP333. PP333 il S3307 LB 3 AMFE RSB BUW SEpHCw Ll il /E - Wl &2, b PP333
PRAREH 77 R 1 ~ 3 AR AR B B B R~ 28 2 Jnll A ot ) 61.14% 62.43% 66.25%; S3307
PRAIEH 77 R 1 ~ 3 AR AR B B B R~ 2B 00k o BELE) 85.74% . 83.54% 88.67%. CCC
Rt 7 R B 1 ~ 3 AR B B L3 TCAm IR, ~F I8 A R R 114.70%+107.88%100.51%

(£ 1),
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I ey A A R B W S AR 3 AR EE Dy 24 540 FE (1 4E4EPP333 1200 mg - L), 5 S AbHE (2
AEAEPP333 1200 mg - L) F1 12 ‘S ARHE (1 4E/EPP333 600 mg - L), 43 il % IR K 56.13%- 57.93%.
65.19%. FEAL 5 SAMBIRCR B (0 3 ML 3 548 (3 4E4:PP333 1200 mg - L), 21 540
(2 4F/EPP333 1200 mg - L) A1 7 SALFE (1 4E/EPP333 600 mg - L), 73 5 A X (K 58.43%.
60.87% 62.10%. Wi 55 FERNH T8 LL A 8O- 22 e A 3

R 1 EMEREENIN SR ELBE

Table 1 Effects of plant growth retardants on dwarfing of Zamioculcasz amiifolia

WS FRa 7 W/ YEN /NI ] B e N Ko b XK G
No. Age Pesticide (mg-L™) Treat-  Lth. of rachis/ Lth. of rachis under Length/ Relative Vix
Concentration ment No. of leaves leaves/ whole Lth. Diameter  growth rate Y
2 1 S3307 200 1 1.730 0.286 29.53 0.855 B
7 1 PP333 600 2 1.213 0.271 19.89 0.641 C
9 1 ccc 800 1 1.804 0.370 34.67 1.061 C
12 1 PP333 600 1 1.301 0.279 20.88 0.510 C
18 1 ccc 400 2 1.575 0.370 38.81 1.268 C
19 1 S3307 100 2 1.779 0.284 28.65 1.042 B
22 1 S3307 300 1 1.556 0.279 2421 0.925 A
24 1 PP333 1200 1 1.207 0.273 17.98 0.510 C
CK 1 1.675 0.339 32.03 1.000
1 2 ccc 400 1 2.105 0.352 38.74 0.989 C
5 2 PP333 1200 1 1.759 0.263 20.92 0.753 C
6 2 S3307 200 1 2.115 0.281 3221 1.111 B
13 2 ccc 400 2 2.144 0.345 41.63 1.052 C
16 2 ccc 800 2 2.294 0.337 36.50 1.108 C
20 2 PP333 600 2 1.883 0.261 24.73 1.030 A
21 2 PP333 1200 2 1.789 0.256 21.98 0.529 C
23 2 S3307 300 2 2.064 0.268 27.95 0.811 A
26 2 S3307 100 1 2.160 0.289 30.34 1.103 B
CK 2 2.183 0.368 36.11 1.000
3 3 PP333 1200 2 2.013 0.237 21.14 0.484 B
4 3 ccc 1200 1 2.676 0.368 37.27 1.193 C
8 3 S3307 100 1 2.396 0.313 33.74 0.819 B
10 3 PP333 1200 1 2.066 0.245 24.50 0.708 A
11 3 PP333 300 1 2.358 0.258 26.27 0.809 B
14 3 ccc 400 2 2.356 0.373 36.72 1.148 C
15 3 S3307 200 2 2.391 0.297 32.10 0.788 B
17 3 S3307 300 1 2.177 0.300 30.29 0.760 B
25 3 ccc 800 1 2.550 0.373 35.10 0.902 C
CK 3 2.245 0.353 36.18 1.000

e R TR I 1 RIRE, 2 FORHER

Note: In the variety of treatmet 1 indicate spraying and 2 indicate pouring in the table.

2.4 EYMEAREEFIX A EKER R

HZ& 1A%, 3 FRIEZES I, PP333 X 1 ~ 3 AF AR S B A6 A= K = (o 3 s 4 i v L 43 b
TEZEH . AN BOR W S AL PR 1 200 mg - L7 PP333. S3307 3 AN b FH AR A 0 A K3k 2 £
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P EE R T PP333 1) 3 AN AR PP R AIRIKSES3307 MICCCAN B B IR A K &
EEMEIVER], B CCC M A e BEAE T o EAR T < RS AR A2 A AR A BOR A B T

25 #HE

29 AMEFEF I ZYE MG 6 4, L iERE (3 425E) MF 24 54 (1200mg - L
PP333 X 1 AFA G W) . 21 S40FE (1200 mg - L™ PP333 X 2 4FAEGARMMERR ) 17 5 kb B
(600 mg - L' PP333 X 1 4E/E SARMMEND 5 29385 2 400 12 5403 (600 mg - L' PP333 X} 1
AEAE SRR ) R 5 S5 AbFE (1200 mg - L7 PP333 % 2 AR AR S BRI ) o 2R (1 2E)
(K124 3 S ALEE (1200 mg - L' PP333 4 3 4F/AESARMREND) . W L, 56 ThPP333 1) Ik S8 Ab FHLX6] 45
TEWS I G S Re = AR 25, T Sa A 2 P LR AL F (R iR BE 3 R AT R = AR 2 G4, TRIREE
(R HERR 7 b mg ity AU 2 5 BB 25
26 ZEIFM

TEA B I & B AR D, VRO RE 22 70t FH A5 R e Sl LIS G A o 3t il et B2 D b,
S A B BRI R H 1), E N 2= A S i AR, IAANBISE MK, S AhiE
BEHBAFENE, FTFEZIRFREEG VY. AR, K, mhalE, AR Kl
PAKEAE 5 MEAR IS LSS T LG VR, Ik thAF & SEbr /5 ZE R A B AL 5 o BTSSR o, 3Rk
HAZNAT 10 SAH (1 200 mg - L PP333 X} 3 4R/E &k mint), 20 5 4b#! (600 mg - L' PP333
X 2 AEAEGARBEARL ), 22 SALEE (300 mg - LT S3307 X 1 AEA SRR A1 23 S ALEE (300
mg - L'S3307 Xf 2 4EAE SARMHEND), XS EIHIBOR A, HEZE: 1. 17, 3. 264 64 2.
15, 19 Al 8 ‘S AL PR FNHIEAMHIRGS, AR 25, HoAb A B HIA B S sl

3 e

ARG 3 PR AL K AT 22 770 S RIS S B L 5 A A [A] . PP333 /bl . JEK LR
KFE Ll AR AR AR I AT B S IR, XA TR B B I 3 R ik B 22 s K 6 3 4R
SARBIE A IO E A 1200 mg - L, Wi 2 SEAEAEWRE N 600 mg - L. 2455 1 E L BLAEPP333 1
WRPEALBE,  FLIRP A AR 7 A bt 7 s 5 R 2553 . S3307 XKL, K L4l
A0 LU 5 LRI S AR R R (S i S W, AN [ A 8 4 B b 00 A TR 2R 10 47 335 5 110 R 8 3 [ A
A K s CCCXF A B A I B2 U8R, DRI AT g 2 e 2 SR I Aok ), 2 R
PP333. S3307 A fwtEamdln, seRP s 5z (G FME 98, 2005) , MICCCAE KT
T, BN TZ TR B2, T O SR AN 5 72 AR 208, b4k, PP333 5S3307 108 iE i Al
Y ZEFT S R ANFEA N (Wang & Gregg, 1990; 3 “#M1T 3L, 2005) .

RV KA FI Y IVE R 2 2 PP R B2 e . AR FREER 1 GREE. 1.
FERERAGTE O B K BB A B A6 il FH R R A e AR AR W SR (s . R AR KR SRR TR
FRAEK, TR EPUE T G AR, 1988; Ml 45, 2002) , [F] 64 ke 40 i ol (277, 2001) |
WEAFSE, MRS RES OS50 4, 2003) | FiIERE S CERAEMEEIME, 2003; R 4%,
2005) ¥HA—EMEM . B A K— AR KIS sl 2% T 10 CHEKZE, KT 5 CHliar™
AR, G, BRI A K IEE S SR PUIErE Tn, ARt — S,
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