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B BERSG EHREERFESE c mELEKRT » ARBE T ERRER -
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RARZ R S RBHES BN EE i o BIRC P RZNE « FEARG (BBVE ~ BOE
BMEYE) RBEENT (BF - BE HEREEREES) WREN > EYERBHEIHGLGEHR
1%% o 1975 4E Yoshishige FCOBHAREBRETIA 0.1 mZ 2,4-D  (2,4-dichlorophenoxyacetic
acid) E{EHEH LI REMRBETER o Lane'W AR Bartlett” @S E » 5EE 10
uM NAA (FEZE) BR(EEEERE R R ERERMBRR o BRHEFENNEMSE - 1
“Beurre Bosc”% » &7 NAA 4 » 10 uM IBA (FE|E TH » 3-indolebutyric acid ) ZNFIHRAHY
{RHEEAR@Y o SELEAERIE R EIRIE AP BT RE A FLOORIT R EE BT o (B2 IBA $RR
BEHHBHENEE » REHBROSENRTE  (RENBRETEE » HPhERRLE
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FIEAMZGE BRI T » BREENHSBER » ([GERRIEH - BREbkaiie - sgre
FEMAERIGIR  BRERERE - BEIEHINERIEE o ¥ HBEYA S IE » 4
& F (Alar » SADH » daminozide * succinic acid- 2 - 2 -dimethyl hydrazide ) # 1965 4E 5t
WA RINHITE PR RS » H 0.2% IR 02% B SUR IS » WAl{EETEFFR © 0125
%R AR RIEAINT 0.125 % BB IEI ST AT B B R S B4 B RIEE SRR L RIF
BR® o ERRAERFZ 3000 i RAE £ R FE LK SIETRE » R ERNERZ BE
B& (sorbitol) » REZE:RE » MIIEZEE (IAA » 3-indole acetic acid ) RAHI4 245 ( cytokinin)
KIS - EEERSWEAF S S BAE » THEFBIERREIZE > 2% (GA »  gibberel-
lin) 2 BIIEE? » EHEZERIE 10 B » fIFZ8 - Bogin » BREETTFER (F1) o=
%% (CCC » cycocel » chlormequat, 2 -chloroethyl-trimethyl ammonium

chloride ) Z 200 ppm # » &4 &% (CEPA, ethphom, Ethrel, 2 -chloro ethylphosphonic
acid ) Z 300 pniK K FE A EEEBRZE ( BA, 6-benzyl adenine ) Z 300 pniE BEHEH £+ ERELZ H1H4

K1 Il RSADHHIES KEIZFZIEHF RIS 82
Table 1. Effects of shoot-bending and SADH on flower bud formation in axillary and
terminal buds of each node of shoot.

Flower bud formation (%)

Treatments
] 1-7 8-14 15-21 21- Terminal Ave
Control 0.8 0 9.0 421 100.0 15.2
Bending 30.1 56.2 44.7 90.8 100.0 59.5
SADH 8.9 35.2 90.3 100.0 100.0 60.2

K2 BELRFMETHISNG LB RGBT - TORER RN B B0
Table 2. Effects of several growth regulators of flowering, pollen yield and pollen
germination of the shoot on the middle portion of scaffold limb.

No. of flower developed Dry weight of anther (mg) Pollen
Treatments grmination

Per shoot Per flower bud Per 10 flower Per shoot (%)
Control 63.3 6.0 41.0 259 78.5
6/30 CCC 98.1 6.7 43.1 421 68.2
SADH 109.6 5.8 43.7 479 87.0
Ethephon 1074 4.1 474 508 87.3
BA 106.1 4.5 41.8 443 71.9
GA; 60.3 5.8 39.2 236 77.9
7/15 CCC 90.1 5.3 36.7 331 81.1
SADH 94.0 5.5 45.2 425 84.4
Ethephon 116.0 5.1 44.3 514 91.7
BA 127.0 4.4 38.6 <490 82.8

GAs 62.9 5.3 38.5 242 85.2
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% » INEREEFERIRER » T H. ”Eﬁﬁﬁﬂﬁlﬁi%%& BA % » REEMMEHEOER (X
2) o ZEf? Cultar (paclobutrazol * (2RS,3RS) -1-(4-chlorophenyl)- 4, 4 -dimethyl- 2 -
(1 H-1,2,4-triazol-1-yl) pentan-3-ol ) » ERANH GA Z &K » FTLABRHINHIFLH 2
BAER KRR LT ZEHE® » WEEEMEIMEFNEE (RI3IKRKL) ®o
=~ (REET HF R RARF

¥ REFE BB KRR EERENENE - 2BHIABIS) o BERIRFHEFIEE » T
B—ERFERER (0~7°C) » FEEEENBFHHET - TR FERFHFITEE » HElE
FERIREREBRR o ERRBMFERBHENESEERRNER o

REETRFTRESE » B | EEEEHE | BFEEETREMRRER » ERKIREH
BE ; RER REERES o LEAET B » 31 2 %WAR( thiourea ) 30 SMEMEEREFIE4
*CHRE 360 /NEFRURNSR » T BB HFEREH® o

ZERDEY S EREBHEEE FNET » BB 2 -8 ZEF (ethylene chlorohydrin ) &/EHE
FIFE (Alzodef » 49% a.i. hydroden cyanamide )RS o 2 - B OEHASEEBE - HENHR
i FTAS B ERME » HETEH - RRRRS 9% Tz MB » HEBRIGERERFRIN
RO BERZ EFRRMBRE » BB ERER IR RGTIE » #I7E 2 ~ 6 %[ » BELUE
BEERS R (FIA0LL 1 %/KE R H RN 3 R) WEREHF MEILE » REREH) o

3. CultarfZ B BB —F LR IEH
Table 3. Growth control in the second year of treatment, Pear, Holland, 1982/83

1982 1983
No. Mean Weight No. Mean Weight
shoots/ shoot of shoots/ shoot of
tree length  prunings tree length  prunings
. t
Vuriety Treatment >10cm (cm) /tree >10cm (cm) /tree
(kg) (kg)
Doyenne Cultar 171 41 2.2 61 58 1.0
du
Comice Untreated 202 72 39 208 82 3.5

Cultar applied in 1982 and 1983 as sprays of 500 g ai/ha at petal-fall and 2 WAPF

#4. Cultar@H 8 " EHICFHEH L E®

Table 4. Effect on flower number in year following treatment, Pear, Holland.

Flower Fruit/100 Yield Mean
Variety Treatment clusters flower /tree fruit
/tree clusters (kgs) weight (g)
Doynne Cultar* 766 13 60 251
du
Comice Untreated 636 13 48 252

* 4 sprays at 125 ppm ai at 3 week intervals starting 2 WAPF
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SUBIBATER » FTRERIRRAE ~ B BISERE » BERTH » AR EERNLE o B
DUMRHER RATHEY) £ R FAER - 255 GA REMA RIMSIBIZE o £ 20 HEHE GA,.,2 15
mn¥R /12 “Conference” shfEEUS I » BEMIINE R » BA KR » BEFHERKY (F5) 0o BT
R e A R R G R R AR » I 2 A B AIHIEI Bl AOA ( aminooxyacetic acid ) 5
JB A% ( putrescine ) > BIEIEIMERNB AN S & » TEMBKNIES (£6) Vo AVG
( amino-ethoxyvinylglycine ) & Z & FRAGINHIE] » HBRICHITE K% 4 BN » JIREE N
RERER  BERRNEEN > EREHOBRE/N (F7) 0 EELE 2EEHTENERSE X
EFR Cultar % » REMHFE I EBERNER » UEINER » BEHBKAERERSHFH
 BIRTRE AR ERRR (R 8) o Fit » HERBEY 4 EFEBIETLUERIEEN HY

o

#®5. GAL R0 “Conference” FIZ R RiET#H & B E®
Table 5. Influence of GA,,; (Regulex)* and pinching on fruit set and seed number of
““Conference” pear

Treatment Fruit set (%) Seed numbeh per fruit
Control - 27.3 3.1
GA,; (all trees) 34.2 2.3
GA,; (only leaves) 28.8 1.3
GA,; (only fruits) 26.8 1.5
Pinching (all terminals) 22.0 3.8

* GA4:r (Regulex) was applied on May 8 th, 20 days after full bloom, at 15 ppm.
* » Pinching done on May 9 th.

6. BEARFAGHBIHES “Comice” FZ TEMEAB RS BED
Table 6. Percent flowers with fluorescing non-viable in bagged ‘Comice’ flowers in 1984
as influenced by several growth regulators.

Days after treatment and anthesis

Treatment (conc.) (6 flowers examined at each date)

8 10 12 14 17
Aminooxyacetic Acid (500 ppm) 0 0 33 0 0
Spermine (107¢ M) 33 33 100 66 100
Spermidine (107° M) 33 100 66 100 100
Ethephon (250 ppm) 100 100 - - -
Putrescine (107 M) 0 33 0 0 0

Untreated (Buffer pH 7) 0 0 33 33 100
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#£7. AVGH 7 &4 “Comice” FUst4E & B9
Table 7. Effect of Aminoethoxyvinylglycine (AVG) on tree performance of 7 year old
Comice pear tree, 1980.

Treatments Fruit set Yield Fruit Rate of
Timing AVG F/100 efficiency? weight F. growth
(after bloom) conc(mg/1) clusters (kg/cm?) (g/F) (cc/day)
Untreated 0 9c¢” .13d 169 a 3.5ab
Treated
Full bloom 150 45bc 49 cd 131 bed 3.2bc
Full bloom 300 56 bc .63 abc 107 dc 24c¢
Full bloom 600 82b .73 abc 9%e 2.2¢
FB + 2 wks. 150 60 bc .79 abc 146 abc 3.5ab
FB + 2 wks. 300 87 ab .94 ab 133 bed 3.7ab
FB + 2 wks. 600 153 a 117 a 9 e 3.1bc
FB + 4 wks. 150 45 be .74 abc 160 ab 42a
FB + 4 wks. 300 46 bc .58 bc 143 abc 3.7ab
FB + 4 wks. 600 58 be .46 cd 119 cde 2.7bc
Significantly different between
Timings at 1% 1% 1% 1%
Concentrations at 5% ns 1% 1%
Interaction at ns ns 1% ns

z yield in weight per limb cross sectional area
y Mean separation in columns by Duncan’s multiple range test, 5% level

8. SADH > CCCKPP 333 B RgHCEPAR Y “Clapps Favourite” FUEEf > B0
Table 8. Effect of SADH, CCC and PP 333 (paclobutrazol) and a mixture cv Clapp’s
Favourite/Pyrus caucasica

Treatment Concentration Yield kg per tree

ppm 1983 1984 Total
Control 0 11a 3.5 abc 4.6
SADH 1000 158 e 2.2 ab 18.0
SADH 2000 11.3 cde 4.2 abc 15.5
SADH + CEPA 1000 + 250 4.0 abc 1.3 a 5.3
SADH + CEPA 2000 + 250 5.8 a-d . 23ab 8.1
CCC 1000 12.1 de 4.9 a-d 17.0
CCC 2000 11.6 cde 6.8 cd 18.4
CCC + CEPA 1000 + 250 9.2 b-e 6.5 cd 15.7
CCC + CEPA 2000 + 250 10.9 b-e 8.6 d 19.5
Paclobutrazol 1000 5.5 a-d 5.3 bed 10.8
Paclobutrazol 2000 3.8 ab 4.8 abc 8.6

Paclobutrazol + CEPA 1000 + 250 18 a 4.7 6.5
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Nobuo %92 [/ 2-benzimidoy1-3-hydroxy-1, 4-naphthoquinone i 876 88 B B AE #A R = H 1t

AR ERRFEIEHE (X9) » AHBER(10°C)BESES » BEFE(175°CE 25°C) B

9. Bendroquinone:Z i KM FIHF RIS HEAT BB & B 0o
Table 9. Flower thinning of Nijuseiki pear as influenced by timing and concentration of
bendroquinone spray (1975).

Number of setted fruits per cluster

Conc. of Time of spraying
5 days before The day At flowering At flowering After
bendroquinone  flowering before of of fruit set

flowering two flowers five flowers

2.5 ppm 6.2 6.1 3.8 4.2 5.3
5.0 5.3 5.5 2.3 2.4 4.0
10.0 5.1 3.5 1.0- 0.8 4.4
20.0 5.8 31 0.8 1.5 4.4

Unsprayed 6.4 - - - -

#10. HHCZE fEBendroquinone SE75 $HEY) 4 R SHETBIRTE 2 B 0
Table 10. Effect of plant growth regulators on flower abscission in bendroquinone-sprayed
and-unsprayed ‘Nijisseiki’ pear (1981).

Percentage fruit set

Time of plant growth regulator treatment

Plant growth 6 days before 3 days before At 3 days after 6 days after
regulators? flowering flowering flowering flowering flowering

Bendroquinone’Bendroquinone Bendroquinone Bendroquinone Bendroquinone

With Without With Without With Without With Without With Without

IAA 10 100 5 100 10 100 20 100 15 100
IBA 0 100 35 100 45 95 70 100 20 100
NAA 5 100 20 85 70 95 95 100 5 90
GA, 0 100 0 100 40 100 75 100 25 100
Kinetin 0 100 0 95 10 95 0 90 5 85
ABA 0 100 0 80 0 95 5 100 0 95
Ethephone 0 100 0 50 0 90 0 65 0 95
Blank 0 100 0 100 0 95 0 100 0 95

= Plant growth regulators were applied at 0.3% in lanolin paste.
* Bendroquinone was sprayed at 20 ppm at flowering.
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BB o Bendroquinone St HHATEINE BIFHIBIERURCY » Bk & REE/ERNED)
#3% ( gibberellin-like substances ) BAIMA RS E » KWHEEER 10 H > RELAREETR
T (£ 10) » SEREHICHTRER » TRIBNMER IBA ~ NAA 3 GA TIELEHIEA -

RS TU TR RE R B RS BB R - REHERE » HILEEISTERERT » LRE
AEEMEEER SEEERRERBIAKS » AR Cure” RERIRTER 15 HA 8%
Na-NAA Z 1000 p¥i"EHE 1 K » BEERCHERSE (R11) @0
A -RERRDE

RERYEEENEERS  FILUBZER RESENEGEERE - BE - RE - O8F

» ZHLRFENEE BREHLENTERK  IERAS » FYREFAEGR/\ > FAlt > H 8%
Na-NAA Z 1000 pii#ifek - AR REEN (F12) - MEARENTEFEIRS (R
13) @o

#11. Fifen “Na-NAA 8%~ ¥ “Cure” REREZFE
Table 11. Influence of Na-NAA 8% thinning agent on the yield of Cure pear variety

Mean yield
Treatment 1982 1983 Mean 1982-1983
kg/tree  t/ha  kg/tree  t/ha  kg/tree  t/ha %
Control . 79.5 66.2 42.4 35.3 60.9 50.7 100.0

Na-NAA 8%, 1000 ppm.  65.8 54.8 35.5 29.6 50.6 42.1 83.0
Na-NAA 8%, 1500 ppm.  63.0 52.5 35.3 29.4 49.1 40.9 80.7

#£12. BiAt® “Na-NAA 8%” £ “Cure” BURFR/NZHES
Table 12. Influence of Na-NAA 8%, as thinning agent, on the fruit size of Cure pear

variety
Mean fruit weight(g):
1982 1983 Mean 1982-1983
Treatment g %
Control 154.6 107.7 131.1 100.0
Na-NAA 8%, 1000 ppm. 171.8 136.7 154.2 117.6
Na-NAA 8%, 1500 ppm. 181.1 132.1 156.6 119.5

#£13. BifeBl “Na-NAA 8% #it “Cure” FUILHFMRZBE™
Table 13. Influence of Na-NAA8Y% as thinning agent on the flower bud formation of Cure

pear variety

9% of flower bud formation:

Treatment 1983 1984 Mean 1983-1984
Control 9.8 2.5 6.2 100.0
Na-NAA 8%, 1000 ppm. 12.1 14.9 13.5 217.7

Na-NAA 8%, 1500 ppm. 17.7 19.2 18.5 298.4
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Eiji HOLUE GA 1000 pnZ EE[E » LR =EEHRHERFHICE KSR » AEROtIE
EREWNERE(RNM) » REGARETLUGA, MU REF - BHIFHEBE R EME
paclobutra-zol 5 R B &30 » RERE/ » EECHNEHES » B EEEBREE pa-
clobutrazol By R/NERE A » BEY paclobutrazol 2 EMK EEERE S EEEINKERERRE
EE(EFE1) o

Rz » BERCHER GA €EIIER » (HREER/]\ » BIEHE GA BEESFSKERRKU
#H4E - HIREGEIN(E 16) » ERFHEE » S paclobutrazol BHEMNRERIKE REF (R 17)

» T EA GG EEEECY o

#¢14. Monohydroxylated GA; $IRIKAFIE B A/ R ERZ R EY
Table 14. The effect of monohydroxylated GA; on the size and weight of pear fruits at

harvest.
Cultivar ::ritz T.S_Iy)lamete; T.S* Length Weightw
' (mm) ()
(mm) (mm)

Cont 69.7 71.7 58.9 189.6(100)
. 4+7 80.7 80.3 67.0 273.6(144)
Shinseiki 15 76.1 75.8 64.2 225.1(118)
24 80.3 81.4 65.4 266.0(140)
45 78.2 79.2 67.0 252.9(133)
Cont . 68.8 65.8 64.3 170.0(100)
Passe 4+7 71.0 72.0 68.6 202.4(119)

Crassane 15 64.8 68.7 62.2 162.6(95)
24 70.3 68.7 67.9 190.5(112)
45 65.0 70.3 64.2 174.9(102)
Cont 56.8 57.6 69.6 123.0(100)
4+7 62.7 63.7 83.5 167.1(135)
Yali 15 59.2 58.6 73.9 131.7(106)
24 58.9 59.3 74.3 131.9(106)
45 60.5 59.2 75.8 136.8(110)

2 447 :GAr, 15115 BOHGA;, 24 : 1580HGA,,, 45 1 GA4;
¥ Treated side, * Non-treated side.
» Values in parenthesis indicate 9% of control.
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#15. 1980 fE&fpaclobutrazolz FUs» 1+ 1982 & BXTE % 4 EMEHE 25 ppmz GA 2 » SHERKGH AT
BR1IC 6 BRZRETEZLE
Table 15. Effects of 25 ppm gibberellic acid (GA;) applied at 4 weeks after full bloom in
1982 to limb units of ‘Anjou’ pear trees treated with paclobutrazol (PB) in 1980
on fruit quality at harvest and after 6 months at 1°C.

Treatment Weight (g) L/D Firmness(N)  Acidity (%)

Evaluated in Mid-September

Control 180 b* 1.32b 57.3 ab 0.219 b

PB 152 a 1.18a 64.3 b 0.211 ab

PB + GA, 191 b 121 a 53.0 a 0.206 a
Evaluated in Mid-March

Control 165 b 1.32 b 375 a 0.205 a

PB 147 a 120 a 46.1 b 0.201 a

PB + GA; 189 ¢ 120 a 43.0 ab 0.198 a

“Means within columns followed by the same letter are not significantly different by Dun-
can’s Multiple Range Test, 5%.

#16. REHFGAZ “ConferenceCEUf » P RRIFFHAESS 500 mg/I RIRERREHERREE
KIANZ B
Table 16. Effect of time of application of 500 mg/l ethephon on yield and grade-out of
GA;-treated Conference pear trees.

Yield per tree (kg)

. No. fruit
Time of application o frut Total > 55 mm <55 mm
per tree
Petal-fall 522 65.3 214 17.7
7 days after petal-fall 270 32.6 12.1 6.6
Control
(GA, only) 763 75.5 10.2 354
Untreated trees 383 55.6 20.8 12.1
LSD(P <0.05)between
(P <0.05) 154 15.0 7.0 10.2

values except
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#17. “Conference” ZUSEIEHRRE A S paclobutrazol RGA, SHRUEIE FAR 55 mmz H
Beg (FEINSFSABBBRITEE 100 @22y o0

Table 17. Effect of combined treatments with paclobutrazol and GA;, applied to Confer-

ence pear trees during the blossom period, on the percentage of fruits > 55 mm at

harvest and on the numbers of fruits set initially/100 blossom clusters (in

brackets).
Mg/l GA,
0 2 20
0 69 51 24
(179) (220) (174)
paclobutrazol *30% Full bloom 69 75 41
(152) (109) (125)
*7 days after
309 Full bloom 63 %9 37
(119) (107) (126)
5.9
SE diff (n=38
Ht (n=38) (30)

+Ist spray at 1 g/1 followed by 300 mg/1 7 days later

t - REEKEE

BB ACRENEE B ELFT BN » TSRSt R DS B R A e (5% o I, - Bl
REIOBUR - BAEH BT 8% o FEPES. La France” SAEIRIHS » 7E 20°CIEMH T LA 500 pniz Z. 1
PR 24 /NS > BEFLRRIN 3 ~ 4 HeY o IEREIREILEUITE 8 ~ 9 HRIRE » AISRAEIRRT 1 (8 5 Rk
EHEERERS o HMILFRICHE 30~40 B » ERFLAII S8 2.7 BEIRBIRE 1 % » R
ERIKCRT 45~~60 F 9 5MEET 39.5% B4R Y 140~170 gt R E ST E R8st » FIREfR Y
RO o
N~ BRIE B BRTA AR

NHREERANTREBREZE R EER » WEEPHILER o FrEERCure” SRR TE R BT
"EHE 8% Na-NAA Z 1000 pm¥% » SEEEH SRS &R » HBINER (F18) @ o BREILFZES
1EFER » WH 229 Na-NAA Z 100 > 5 8 AT 2 {2 T 2105 » 500 S B B aR iy
—E AR G 20 9% IHERE LA ( Madec ) —RY » #5975 BITRE o

w

ES TR R BTG S - Y ER FHEEIS Y AR % —  BREE
RAGRIETZ Mg > (BT EE AT AR TUARRE o (5 » BBE AR R e -
BEFIRSRE ~ B00T ~ BRETSRAVR S » TRMCRL AT » CE SR A1 » TRERE - 1
PP R PEAI AT SE RIS PR EENIR) » SRBSF R T IRI T it 2 B AR JE o (1401 Na-NAA FIBRTE
» HATRG &R - HISUR IR 2 e R T o

LB RIS B B 4 RFBETBIE IR B AGRAN b » EISIEFIRS » (ESFEHRAE - M
> HRSMEHAHE o ERREGAREU > EEMEE Ol Ry S R > S5
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#18.  “Na-NAA 8%” #if] “Cure” FUpi#AER L KB
Table 18. The efficacy of Na-NAA 8% in preventing the pre-harvest fruit drop on Cure
pear variety

Out of which, fruits

Mean yield 1982-2983 dropped before harvest

Treatment kg/tree t/ha kg/tree t/ha %
Control 56.1 46.7 6.231 5.6 10.45
Na-NAA 8%, 1000 ppm. 77.7 64.8 1.214 1.0 2.70
Na-NAA 8%, 1000 ppm.+

1000 ppm. 72.2 60.0 0.907 0.70 1.40
Na-NAA 8%, 2000 ppm. 78.9 65.4 0.472 0.35 1.45

DL 1% = 4.22

FARE4 LR » IEREMTASEOBE A 77 kA MFF RS T o
51 F >0k

CEEABUTEMEE 1987 FUZHEEIE WEYMEETH  p.366 o

LEMERNE 1987 FZM@B EWEEFM p372 o

SMEE ~ MMFIL - BEIE 1980 MEILF Rzt AlEEsEARERE —  (EEEFESML
A OREEERRGHRER 3:25-29 ©

4B~ B - BEIE 1980 fELFEZHiticflaEsmAaERE = (BEiFFREB

SHEEEURSGHERE  3:30-35 °

5.0MFIL 1983 FUTEHFMEEBEBAF ST BN E K EHITFE TR

6.50F ¥~ EARMA ~ KIEEE 1987 FOBEY X UABRECERI LT HARES
GIEH 62 FEEFRKEGWRFREES  p.108-109 °
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THE APPLICATION OF PLANT GROWTH REGULATORS
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ABSTRACT

The quality and yield of pear fruits was affected by the tree’s growth condition fol-
lowing orchard management. One of the approachs to promote management level was by
properly application of plant growth regulators ( PGRs ).

The application and results of some PGRs that were practically used on different
growth stages of pear trees was reviewed briefly here. These PGRs include NAA, Na-
NAA, IBA, GA, CCC, cytokinins, Alar, Ethrel, hydrogen cyanamide, paclobutrazol, and etc.



