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5,8 % ( Solanum tuberosum L) ERE BB BHRAE _L1(H 4500 R E) . HEHRH
SORML, BESENSMIEHKEMHE., FAARERN DR EHTELREMREER, T
BRI ERE. DL EHETERAGT, S HBE KA. S, ESREER K
R ELHEBRRERESAR . MABEY PP.:.GA; f1 BA IR KE TRFHHE.
HaT PR NA R E 8 PP, .GA, 1 BA SAKEATNH Y SR ERBEHH#TERE
ARBRMHRES A RREERT IR EAEHERRE T, &8 REEY R BETHE
7 AR LA EAE AR R RERNEFEET HIEHR, LEREBREPIRE,
XEFARTEBRAREHHOEN.

1 8 #H 80 F &

1.1 RBHE
DHAERHEXTEERT 1989 FFBRXRBRTREMRAGIAG RS 1 57 (RBHHEFHA
EEGIH) . SEMWEPP) ZILHERAPIFTH 1989 F 4 A= URE),

1.2 BERG
1.2.1 EAEFHEMS,BINRREKER PP, GA, f1 BAGE 1, i 15—20g/1, 31 JE
7g/1.

1.2.2 IBFEEEH 2542C, B 1500Lux A4 ,pH X 5.8—6. 0, KIR 10 /Mt A
.

E3CF 1991 5510 A 31 HiRB 1992412 A 20 HR W,
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1.3 RBHZE

1.3.1 HREBATHHETREHHETRARARSER, W —BFR— HHrtd
0.5cm ZAHKMZER, B ES LB FEIE A L5 30,4060 X, B4 10 K, B
BES5AZR.SMERELEET 4K, 8 10 RAZLE PR 10 ke & e 200 2 s
ER. MEM BN TYRMREBE. EF M A XEHERRELEERENAT,
gmAkRERMEENRELE.

1.3.2 M 751 GAXEitMENRESE"Y.

1 PP;y3.GA, f1 BA 4 FATNL RS LEARE"
Table 1 Application number on the test of treatments of plant growth regulator PPy;3,GA; and BA *

ERERG WA K ENH MA PP & £b BB FI R
Medium composition Plant regulator Dose of PPj3; in the treatments

(mg/1) (mg/D (mg/D

MS+ PPy;y 0 0.1 0.5 1.0 1.5 2.0 5.0 10.0
MS+ BAO. 2 - - ~ - -~ - - -
MS-+ GA30.7 — - - — — — —_ —
MS+ GA;0. 7+BAO. 2 — — — — — — — -
MS+ GA;0. 7+BAO. 2 + + + + + + + +
MS+ BAO. 2 + + + + + + + +
MS+ GA30.7 + + + + + + + +

* L TRIR I RE F B PPy, —"E R KM PPy,

* “+ "for different doses of PP;33,“ — "for nonapplication of PP3;3.
1.3.3 PPy .GA;, fl BA XM SGHEREHMWEAMETH=Z4RAE . XK 1:MS+BA0. 2k
FH 1);MS+BAO. 2+GA,0. 7CHXT B I )3 MS+GA,0. 7CH T B ) 4> 515 ¥ 11 PPy, 0.
0.1.0.5.1.0,1.5.2.0,5. 0 Ff1 10. 0 HR F K MEMNAE R ERKMEM XL 2. AR I
5150 GAz0. 7. PPy 1. 0 1 PPy 1. 0+GAG0. 7,35 58— A, IS L BHAE # £ KA
LB HE R HEREN T RERNER; ZR L HSLENIEHRER 20 X5 . 848
MEHE 200 k. BEE SR RELREEMHEAER,

2 g B

2.1 PPy,.GA, f1 BA M EFHERNEW

2.1.1 PPy, MR EHARGYoh PPy BUME R BE MR A E $ B9 B BN AR B (R
2) HHREKEE KEME Q.0 U E. HEERTERNE, RFIANFOPP, M L BB #1L A
KM, RREXFIRE R G HE .

2.1.2 BAXRKEZAKSY-H BA REMWHARERFREMFBFHAAI NN AR H
WMEZ - EamE . B SR FAEEERETERE AT EERAH, b ot
EHTFR B B REREGR 3.0,

2.1.3 GA,MRFHE K Yo GA, BHMARFE. ATHERELRKR, HEEN
Ko/ R M D R R E (R 2.3.0).

2.1.4 GA;.BAXREFHAKSH¥h GA, MBARSHAGIR D, AEEHERERER
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BREHTHK,EH RS, HRBE. 5 GA, 1 BA MR B E, HER . MFEY
SR EHIMGE 3D BRERBEBRENEK,

2.1.5 PPy BAMREFEHEKGYoh ZERFEMRI$4500.1.0.5.1.0,1.5.2.0,
5.0.10. 0 #y PPy, , 45 iR 15 H 0 1575 2 1o B PPy, Kk BE RO DT AW E T RE RS K %
BIEENR. SEBEE, AT T RIESEE HERK. WEMS(G. 0 10.0)
8 PPy, b B F A R E A SRR BAF AR  BRBUSRER(E 2).

X2 PPu.GA; M1 BA MR WL EH 4 KERNEREX/10 X)
Table 2 Effect of PPyy;.GA; and BA on the growth rate of potato seedlings in vitro (mm/10 days)

& P Treatments A G K Days after treatment
2]
PPia3 GA30.7 BAO. 2
Average 10 20 30 40 50 60
(mg/D (mg/1) (mg/

0 (Ck1) he + 22.63 6.8 17.8 36. 4 35.4 27.3 10.1
0.1 - -+ 5.07 6.2 4.2 3.2 3.5 5.0 8.4
0.5 — + 4.0 3.4 2.1 2.2 2.3 5.6 8.4
1.0 el -+ 2.63 3.0 1.4 2.7 1.2 3.4 4.1
1.5 - + 2. 04 2.6 1.5 1.3 1.5 1.8 3.5
2.0 - -+ 1.54 2.4 0.7 1.9 0.9 1.1 2.2
5.0 - + 0.71 2.2 0.6 1.0 0.1 0.1 0.2
10.0 - + 0. 58 2.0 0.6 0.9 [ 0 0
0.1 - - 1.1 2.2 0.9 0.6 0.2 1. 1.5
0.5 — - 0.77 2.1 0.5 0.3 0 0.6 1.1
1.0 - - 0. 42 1.4 0.8 4} 0 0 0.3
0(CkI) + -+ 24. 65 11.90 22.5 38. 8 35.8 27.8 11.3
0.1 + + 22.29 11.50 20. 4 33.8 28.5 28. 04 11.5
0.5 + + 18. 32 10.4 15.5 15.6 24. 6 24.0 19. 8
1.0 + + 11.79 8.0 12.5 12.0 12.5 13.5 12.3
1.5 + + 10.63 8.0 10.0 10.0 11.5 12.0 12.3
2.0 + + 6. 25 ’ 7.5 5.2 5.3 6.0 6. 6 7.0
5.0 + + 1.88 3.5 0.8 0.3 1.0 2.5 3.4
10. 0 + + 0.53 3.0 0.2 0 0 0 0

0 (CkX) + - 28.8 12. 8 28.6 43.5 42.6 32.8 12.5
0.5 + - 16. 8 10.1 12. 4 13. 4 20.7 24.0 20.1
1.0 + ~ 10. 8 8.3 8.0 8.2 13.5 13.8 13.0
1.5 -+ - 9.62 : 7.8 7.5 7.2 10. 0 12.7 12.5
5.0 + - 1.32 3.0 0.5 0.2 0.8 1.2 3.5

2.1.6 PPy,#o GA, MiXFH LK G ¥ PP IHT GA. WEY S B, ATTEH THYH
MK, 7EMS BHRERBMIMA PPy, 0.1 BHRF M E KRS EZBMNH . EH545,
M4k A GA,0. 7 BLIEHT PP A&l /E A, A GA; J§ X4 0. 1—2. 0 @ PPy H B B Y
HBRPER, RESWEREFE WSS T MM PP, B8, M7 [ M K4 fo. 57 1.0
89 PP, il GA, FIR I GA, 358 Ho 8L, I GA: W T4 & B R I GA, &9 4 B3
21.8 #1 25. 7 5 (B 5R 00 PPooy XS B 1 . 1, N HLARE, DART IR N 4038 1. 0 Y PPus 98, PPy,
1L.O+GA0. 7 BB HHEREE A TR 2. 1.2.3 M 2. 7FGE2); 5XR | £BPH
PPy;,1. 0+BAO. 2 LB A0 4. 1 5,158 PPy I GA; J5,GA, X PP MW AERS
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—EMRHVERH, AL GA, . BATIGA,+BA MO ERKREFE A TR, HL B A
PP, SbEEM S S ERKE LA B, 2 MERTH AP E RRABEEMAENGE 3.1t

WH BT IR S BN F B L E R SRR,

E3I  PPy.GA I BAXNESANAETHEENIER
Table 3 Etfect of PP3y,.GA; and BA on the growth of petato seedlings in vitro

2 B Treatment ® OB F: MR ik s
PP;3; GA; BA Seedling Seedling Number of Leaf area Leaf
(mg/D (0. 7mg/D) (0. 2mg/D high(mm) diameter(mm) lateral buds (cm?) color
0{Ck 1) - + 44. 6 0.68 8.4 5.99 +
0.1 - + 17.0 0. 82 12.8 8. 16 +++
0.5 - + 9.0 1.20 12.6 8. 03 4+
1.0 - + 8.3 1.42 12.0 7.65 +++
1.5 - + 7.0 1.52 11. 4 7.27 ++ +
2.0 - -+ 5.9 1. 88 11.8 7.52 +++
5.0 - + 5.0 2.14 11.6 7.40 +++
10.0 - + 3.3 2.09 9.8 6.25 +++
0.1 - - 4.3 2.32 9.1 §. 30 +++
0.8 - - 2.4 2.51 8.5 7.24 +++
1.0 - - 1.4 - - -
0(Ck 1) + + 52.9 0. 80 8.6 5. 48 ++
B ‘ ;
FiE 14.09° " 31.73"" 9.72%* 9.68" "
Analysis of covariance .
0(Ck ) + - 55.0 0.78 6.3 4.50 +
0.1 + -+ 32.0 0. 59 8.8 5. 61 +++
0.5 -+ + 28.2 0. 85 10.6 6.76 + 4+
1.0 + + 25.2 1.55 11.6 7.40 + 4+
1.5 + + 23.0 1. 54 11.2 7. 14 +++
2.0 + + 21.3 1. 90 11. 4 7.27 +++
5.0 + -+ 9.3 1.76 10. 8 6. 89 + 4+
10. 0 + + 3.2 1.14 3.6 2.30 + 4+
0.5 + -~ 27.2 0. 80 9.0 5. 82 + -+
1.0 + - 24.6 1.52 8.0 68.56 ++ +
1.5 + - 21.5 1. 61 9.4 6. 34 +++
5.0 + - 7.5 1. 60 9.2 6.02 +++
By A4
F{& 48. 94" " 42.15° " 6. 72" 6.80" "

Analysis of covariance

EDEMEREENBENERR, A ELBFHITER 10 X5 40 RYIFH BT EHMF.

(F i >Fros=2 83 B EBR(» ) FE>Foo~420 ¥ERBEER(» »),

D+ "HIREE,“+ +"HRE+ ++ " RS,

Notes: (1) The difference among the treatments of the seedling's initial growth rate,and the analysis of covariance on the da-

ta obtained in 10 and 4G days.

(2)F>F.05=2. 83 for significant at 5% ( » ) levels.and F>>F, ¢; = 4. 29 for significant at 1% ( * * )levels.

(3>*+4"for light green.* 4+ "for green and *+ + + "for dark green.

2.1.7 PPy .GA, M BA MK ET WA K Y¥rh FREN PP OB MEWERAREEM,
B GA, f1 BA TILLER™ PPy +GA,+BA MBS A B SR K EENER ST Lk

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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MG, MAEXT R 1 P45 0.5.1. 0 1 1. 5 # PPy, 40 GA; B) PPsys+GA;+BA 2038, i
GA, FIRIN GA, R B L8, I GA, LB K E W FHREEKERIE M 4. 58.4.48 1
5.21 f%; LARM PP XTI T .1 N A KEFAE TRGE 2, @ StiMemeEER, &
ZHE MFES BT ERYA M BT ESFTHERBEFER " (R 3. PPut
GA; +BA A BIREHMWERKREFRAM WA TR, K PP E B ENME ERKIER;: T
PPy, +GA;+BA 2B 8 9 4 1 B OB B 82 PPoss +GA, £ PPy, +BA #1013 2) ,iE
GA, #1 BA X} PP, HHHVEA ,GA,0. 7 #1 BAO. 2 % PP,;;0. 1—2. 0 IR HEAHE. =
FRERERENESER AR CMNAERBEIMMER. B, WA GA; . BA ER TRHEH
PP A B LA MRIE A, N AR MM RSN, ATT RIS SR EN B
8. {H PP iy ¥ BEAB T 5. 0—10. 0 B ,GA,0. 7 F1 BAO. 2 (5 HiE R A B & E 2—3),iRE
HE5EE 60 Kut, M ARKMYMEEANBRAE MERGHRIEM, WFHZIRE GA; f BA
B . EIRBEAY PPy (0. 1—2. O XX M MBI /A 40 XEARZR L,

%4 PPuy.CA, T0 BA HOR W H B4 EHHANL RO
Table 4 Effect of PPy33,GA; and BA on the growth and chlorophyll content of the potato seedlings in vitro

4t #2 Treatment -] % WS Chlorophyll

& Seedling idling Number HER HERAE (mg/g)fresh wt.

5 PPi3;3 GAs0.7 BAO.2 high diameter  of lateral Leaf area *

N Lomg/ (mg/D mgD  mm)  (mm)  buds ) % Cb CatChb Ca/Ch
1 + + + 21. 2¢ 1.21a 10.0a 6.74 a 0.43 0.53 0.96 1. 24
2 + + - 20.1¢ 1.02b 8.6b 6.45 a 0. 45 0.50 0.95 1.11
3 + e + 7.14d 1.18b 10.6 a 6.76 a 0. 41 0.54 0.95 1.32
4 hat + + 52.9 a 0.80¢c 8.6b 5.48 b 0.28 0.28 0.56 1.0
5 - + — 50.0b 0.71d 6.4¢ 4.08 ¢ 0.28 0.25 0.53 0.89
6 - - + 49.8b 0.82¢ 5.3d 4.12 ¢ 0.27 0.26 0.53 0.96
7 + - - 2.6d 1.40 a 5.4d 5.36 b 0.43 0.50 0.93 1.16

BEESF
Analysis of F{&*" 5.35°" 1C. 80" * 9.71* ¢ 9.75* - — - -
covariance

E: (OEHFEMTNEFR 10 X5 30 XAMBIE.
(DF H>Fo0s=3.03 HBEER(*),FESFoa=476 JRBFER(x +),
OISR RNEFENE SSRRABBERERL SUKTF,
Notes: (1)Analysis of covariance on the data of seedlings cultured for 10 and 30 days.
(2)F>F,_05=3. 03 for significant at 5% ( * )levels,and F>>F; o) =4. 76 for significant at 1% ¢* *’levels.
(3)Mean separation within columns by SSR test,5% levels.

2.2 PP,,.GA, W BANREHE K. THRRR. HERNHEXSENER

LM EE RN PPusl. 04GA0. 7-+BAO. 2 SERMIRE W, BEE 2 M B IR E M =
B LRt R0 A BCGE ML R ER L, RS R RS B MBI E RN T ES AR
BEER ' (F4), T PPul. 0+BAO. 2 #1 PPy 1. 0 AR A0S & Mt T i 5 B KU,
HEKES GA,0. 7+BAO0. 2 fil PP;y;;1. 0+GA;0. 7+BA0. 2 L EH B ¥, iXBEHEA LE1E
FAERK REAEHE . HARAHEZESBENHNCEAE A FHARSER  EHT4AY
BTYRM R, &b 3855 w89 & BE M 0 U R F % PPyss PPy, +BA>PPy;; +GA >
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PP,;;+GA;+BA>BA>GA;>GA;+BA, PPy, +GA,+BA SBEKEE EREEEH. ¥
R 2L RAMEAEHENERBY TR RBBHBHMGEE S,

%S PPy .GA, NBAXDHEAEHEHANER
Table 5 Effect of PP;;;,GAj and BA on the biomass of potato plantlets in vitro

N 2% Stem M Leaf #  Root tuber #® Plantlet wt.
MEIRE .
(mg) (mg) (mg) (mg)
Measured
e wE TE ML TR MK FE  mE TR
Fresh wt. Dry wt.  Fresh wt. Dry wt. Fresh wt. Dry wt. Fresh wt. Dry wt.
PP +GA;+BA 291.0 33.9 421.6 51.6 190.0 20.1 | 902.6 b 105.6 a"*
PP335;+GA; 214.0 24.5 462.0 54.0 185.0 18.0 861.0 ¢ 96.5 b
PPi; +BA 175.0 18. 4 490.0 58. 8 170.0 17.3 835.0 ¢ 94.5 b
GA;+BA 423.0 38.0 395.0 35.6 160.0 15.2 978.2 a 88.8 ¢
GA; 105.0 37.0 306. 0 33.0 120.0 1.6 831.0 ¢ 81.6 ¢
BA 280.0 28. 8 292.0 24. 8 105.0 10. 8 677.0 d 64.4 d
PPys3 90. 0 10. 2 356.0 36. 6 58.0 7.1 504.0 d 53.9 d

L (DWERIER 0 KH.
Q)FHREEFREFHN L SSRRR BFEERE 5% KT,
Notes: (1)Survey the plantlets for culturing 40 days.

(2)Mean separation within columns by SSR test.3%; levels.

2.3 PP,;,.GA, 1 BA L BN A FEXMNBE AL TENR G

BEEWKE M PPiyl. 0+GA,0. 7-+BA0. 2 (b EE R RE T, B MH T EHImEEK.
EMmMTHEEE. RS THWRENEYE SHRERELE ARG, BnEEERRE
20 R¥GE, BRAEEHERE (K 6), 5 B RS 20--30% . BB BUE B HUF
4 PPy, +GA; +BA>PPyy; +-GA,>GA,; +BA>PP,; + BA>GA, >BA>PP,;,, PP,y +GA, +
BA B REHWBRRIFEESTE 98.5%  HBEHHEMIEE . HERE, M KEER R
AREARNTRESER,

3 3 ®

3.1 PP, M T GA, 9= &R, MRH TRy mEmEERK " M PP S A HEY KN
M GA, S BB HETHIERANNERENTE, ATIREK THEDNERER . RAEY
BZEmmAEK. TN GAL0. 7 #1 BAO. 2 E—EME NN T PP HAE B EKMMHIER. &
BB H PPyssl. 0+GA0. 7+BA0. 2 A EESENT TIREHESEEHENNEEEK, &
v EEEER NG EEEAMES L EEHER AR ES R FREFETHEER
figge T EHR RRAMEE.
3.2 BAEENEHTRITMHEME. MRTERRELS ARGHNEE BRGERS T
BREMBER, X—REER, sitaiE o 2t e i ey g R &
B, AR E SRS A EP AN ES RS RRT RS
EHER.
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e PPy GA NBARTALANSGHERFEBRLIENEE
Table 6 Eftect of different treatment methods of PPy, ,.GA; and BA ea survival
rate of tramsplanted petate scedlings in vitre
F1i4:3 163
-~ 2t ® BRAW K AFRX
b ¢4 Number of -
5 Treatment Number of transp- Survival rate
Repeat survival Leaf color*
No (mg/D) lanted (plant) (%)
(plant)

1 PPs331. 04+GA;0. 74+BAO. 2 200 3 197.0F2.0 98.5 +++

2 PP3ysl. 04-GA40. 7 200 3 196.54+2.80 98.3 +++

3 GA;0.7+BA0. 2 200 3 150.11+2.50 75,1 ++

4 PP3a;1. 0+BAO. 2 200 3 145.21+4.10 72.6 +++

5 GAL0.7 200 3 122.0+3.30 61.0 +

6 BAO. 2 200 3 120.5+2.50 60.3 +

7 PPiss1.0 200 3 102.0+3.30 51.0 +++

PSR A+ RO+ R,

Note,Leaf color “+ for light green,“ + + ™for green and “ -+ + + "for dark green.

$ ¥ X M
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Study on the Effects of Growth Regulator PP;;;,GA;
"and BA on Potato Seedlmgs Cultured in vitro .
Li Yu-qiao Zhu Lu-ming ’

. Wt
(The Centre of Plant Micropropagation of Jiangsu Province . Forestry Research Institute of Jiangsu Province Nanjing 211153)

Abstract

In order to reduce the risk of leggy and feeble and leaf yollowish and increase the survival
rate of seedlings of Solanum tuberosum during the transptanting of the plantlets,an experiment
was carried out to study the effects of chemical control of Paclobutrazol (PPs;,), Gibberellin
(GA,) and promalin (BA) on the cultured potato plantlets in vitro by adding PPml.-Omg/ 1 Cunit
. (mg/D) ,the same as below) +-GA; 0. 7+BA 0. 2,PP;3;31. 0+GA; 0. 7, PP;31. 04BA 0. 2,GA;
0. 7+BAO0. 2,GA;0. 7,PP;;;1. 0 and BA 0. 2 in the basic medium(MS). According to the experi-
‘mental results, the decrease of growth rate in potato seedlings was the character of significant
growing-control effects of PPyy;. This test initiateci to determine the deleterious effects following
high concentration of PPs;which could be overcome by GA,;. By observations, PP;;; and exoge-
nous GA,; had the antagonism obviously on the growth of potato seedling in vitro. The regulators
'at suitable concentration of PP;3;1. 04+GA;0. 7+BAO. 2 could inhibit the growth of seedling and
promoted the stem diameter, lateral bud number, leaf area chlorophyll content, and biomass of
plantlets dry weight of the seedlings in vitro.

The test results also showed: 1. the growth-controlling effect on potato seedling in vitro
with 7 treatments during seedling growth in 40 days were PPy, > PPy, -+ BA> PPy +GA >
PP.,; +GA,+BA>BA>GA; >GA; +BA. 2. the physiological effect on growth of seedling qual-
ity (included chlorophyll content and biomass of seedling dry weight) and the survival rate of
potato seedling duriné transplanting of the plantlets in vitro with 7 treatments were PPy3;+GA,

+BA>PP;; +GA; >GA, +BA>PP,;; + BA>GA; >BA>PP,;;. .

Key words Solanum tuberosum seedling in vitro, Plant regulator, PP.;, GA;, BA,
Dwarfism



