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Summary

The chemical control of summer-and autumn- flushes in Satsuma mandarin
(Citrus unshiu) was examined using the foliar application of the choline salt

of maleic hydrazide( c-MH).
The results obtained are summarized as follows:

1. The effects of the concentrations and the dates of application were inves-
tigated in two-year old trees of ‘Hashimoto Early ’. : \
1) While the growth of summer-shoot was delayed by ¢-MH, many buds were
stimulated to grow afterwards. The growth of individual shoots, especially
leaves, was conspicuously retarded.

2) The growth of summer-shoots was affected by the applications of 250ppm
or higher during July.

3) The occurence of autumn-shoots was completely inhibited by an applica-
tion of 1,000ppm or higher.

2. Fruiting trees of ‘Okitsu Early’ were sprayed once or twice with 2,000
ppm c¢-MH after artificial removal of summer-shoots.

1) Regrowth of new buds in the current season was totally restricted by
c-MH,

2) Juice Brix of the fruit in the current season seemed to be increased
by c¢c-MH, while acid content decreased.

3) Double sprays of 2,000ppm resulted in the delayed spyouting and the
rosette-type shoots with underdeveloped wedge-shaped leaves in the follow-
ing spring,

4) No differences in cell size were reconized under an optical microscope
between the normal and the underdeveloped leaves.

5) Flowering was also delayed and the number of flowers reduced.

6) Abnormal fruits with protruded stem-end and thickened rough peel resulted
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from the double sprays of 2,000ppm in the end of the previous growing
season

. It was demonstrated in fruiting trees of ‘Miyagawa Early’ and ‘Yonesa-
wa’ Satsuma mandarin that the occurence of summer-flush could be inhi-
bited by 2-3 sprays of 500ppm c¢-MH and that of autumn-flush by a spray
of 1,000ppm. The effects of ¢c-MH on the fruit development and juice

quality varied with years and orchards.
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HHEG SS4/E Kol (LaMy M@ MHM Distel ityd R Mol 4| 1= Wol Bat
slo] 2u} glch Monselise %% 2 ol 2o (EFFET WAl 714 RIHA 4k
EM% M2 A3l #8ol 4] benzothiazole - 2 - oxyacetate ( BTOA) 25ppm
MEE o) Al LRl MRlehs AS Bgesiieh (+) - Limonene S| gt
2F #MEs @Fol webds 2alelZ $2E (Citrus paradisi Mact. ) 9}l
2 (C. limon QL.) Burm f.) o #Hh#i4ERS MM Ao EREAAE £
a8 £RS REANE A9E AAcE®  Phillips *7 & A9 2l A (C. auray
ntium L.) o 2}Zal| 2 (C. jambhiri Lush) $hifoll A 20 %ol /: kMM el
KRS HEt8H #5F methyl - 2-chloro - 9 - hydroxyfluorene - (9) -carboxylate
(I1T-3456) & ] %3 8ol 4 KT MHstActe H®&ESIAUch 2ol 4 -
hydroxy - 5 - isopropyl - 2-methyl phenyl trimethyl -ammonium chloride, 1 pi-
peridine carboxylate (Amo-1618) 5’5"’ o} ammonium ethyl carbamoylphos-
phonoate (Krenite) ¥ % fitife] B&E4 RS M Al Z 2|, naphthaleneacetic
acid (NAA) 9| HBE (0.25~1.5%) ®EE 237 (C. sinensis (L.)
Osbeck ) o % E 5MMA Lk MEAZActz ek’ Yair %12 2 anti-
gibberelline] 2 Zql (2RS, 3RS ) -1-(4-chlorophenyl )-4, 4-di-
methyl -2-(1, 2, 4-triazol -1-yl-) Pentan-3-ol (Paclobutrazol, PP333)
500 ~ 1,000ppm A2 vlvl&et (C. poradisi X C. reticiata) A2
o o33 B Re MHAA 7 Act siglev, Bausher 2} Yelenosky
) = Paclobutrazol o Emmt HHUEHE 2o &Me WA E719
W& Mg 4 glekas skglel,
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ST kO o) WizEmHl, Wl 24T o BEME, Kol 10 o GERE e
of AR R EREMY Ho 2 phpiso kel
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o) MH 1,000ppm 2 2,000ppm 1 [ f#2 WiZig 10~ 14 Nk maAz 5
Adctz 3t

MH7} Mol 452 MEsts BiFe ofd Sua ot fonsl MH&  #
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o8 Wasdctxz sk 2@ MHE gibberellin (G A) oY} indoleacetic
acid (1 AA) 7} 7} 3 Q= 7k R (e s 58 4t zaur‘é;m wyst MBre g e
ot &gl ch®

MH < potassium i (9 o}ct) o]} diethanol amine 8§ (MH-30) © i A
of Whlslz el HAolAs BAHM MER wEiHkol Aalfested 19834
8 MH-309 ®gst £ Es|Ach, 1973 4o A5l choline g (c-MH) &
Zatel LK Fob o8 fFeld c-MHO| FEJHERC] o] Foxn glown|
BB/ #53] HHe BHARS #EY BMWoZ c-MHO H®RHIR7 15
R TEEE IR UER TRl T T R vt gy
M RBel A c-MH 500ppme 7A TFhol @Estd Ei ol ME A
33len] 8A T@e 2,000ppm~ 3,000ppm FEEZ A= FHe] BAES MHA
A ANt et BmA %Y W 5P 2 BKMMmHE B3 ¢ -MH
2,000 ppm R ERC Al REO| ¥ P HEEHE KER7E etz solcl
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1. AR BN 5l BEGE

Maleic Hydrazide 2] choline 8 ( c-MH) 22+ HZ Japan Hydrazine Co.
Inc. o) 3M5 ( ELNOH, choline salt of maleic hydrazide ; 39 % (as maleic
hydrazide ; 20 %), Lot No. 3C06-02 J & ¢t®RI=ul 2 W#XS 29 1';"]-
RTh HEMZE E@A AEehel ok ( K-MH, 6-hydroxy-3(2H)-py-
ridazinon potassium salt (maleic 44| ; 21.7%) HIF{BRTEWIS HX
3l o, ‘

H
CH3\ + /N—N\ -
CH3 —NCH2CH20H | | 0-C (=0

Figure 1. Structural formula of choline salt of maleic hydrazide( c-MH).
The chemical name is choline salt of 1,2-dihydro-3,6-pyridazinedione.

MH RSEo2 miste] 83 ME7 =55 S MRSt FHR WBEHRE
Qul mESE ARG ol HIFEAMl FnF BLE Maists] o HelA Fel Ml
g 3¢ BES gamstgon dol vl 2 A=F vEE EMisHAc

RBEEAES EREZE B V-5 R Y pIkste] EMike2 sigle
ul Lol 184S gEakashaLch

2. A% 1. c -MH EE Rz B -8B B4 vl = B8

WAl TR ol MARE] 24E4: MMEHN A% 4 (C. unshiu CV ‘Hashi-
moto Early’) WAL sl ¢ -MH 8 1,000ppm-g 19854 6 f 15
HYE 98 S5A7=x 10R8 Moz EERHE deistd 1EY #B 3I9e
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oz HMES KESG ERZE 2 ARKES BHSEc Ketd oAk
MHe| %BE 7H 15 Hel vla) MH 500ppm< peBstRl shifi o Ak
gftl S (eatetel Etstelch 84 25 Lol MEBki, c -MH 250, 500,
1,000, 2,000 % 4,000 ppm3} k-MH 1,000 ppm %= |4EBE &4 HNREO
2 A3

e D ke BAE D AREES A% 13 e Ko S

4. RW 3. c-MH @Ey B BRAR 3 £MAER 12 BE

BT IRER MM BEEUE HEEMEel MK SR (O Okitsu
Early’ ) & (t3kste] 19854F 8 4 19 ol 4#Fdxl HkE BEd o ¢ -MH 2,000
ppm 1@ (88 19H), c-MH 2,000ppm 2[@ (88 19A ¢ 29A) , k-
MH 2,000ppm 2@ (84 198 % 20H) o MEHE ¥ 4EHS 4 KH2
2 R%EAEsIA

MEEE 118 18 Hell Faeol #4463 &SI 84 Jol 84S KK,
HIEM, £ %4, YR R FT AU

5. A% 4. c-MH @RE7I R\ H-Bk 84 1 RRBHC
u X e B
1985 %3} ‘864 24Fo] WA RHMME HRoZ F- K B4 1 RUBH
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of oA MHS KBS MAstEdl 1985 el = Bl AEM T K
ol 4 #Z1T3H ch

FEEH T OLVER MM CEEE B HHEIEC] MR 154k k=i (° Yone-
sawa’ ) & ptRsted SMRHEWQL TA 16 Nels c-MH 4 K-MH % 500
ppm<, KEBHFEFU 8J 27 HelE 2,000 ppm & WESHE ¥ SIEFR AR
BIR)S 4AREoZ AES2 B BB g e 100 8 lel, Hyfel #th2
117 11 Ao #@#Askach

BT BRER MMARE EEM ﬂthﬁlﬂoll wg= 10 +’J: gl LS PRER
ste] T4 1611 500ppm 1, 87 29 A 2,000ppm 1, 70 161 500
ppmz 85 291 2,000ppm 2[E c-MH EH ¥ 3 Fnol M oSk !
of 4/ME ARBoE RSkl 104 15 flol 55 - 6Kk B/ bbe AASIHCH

1985 4 ) BREAKS MHO 1[E BERE sAERT P T N B L 2 11 g
sichn sslg oDz 1986 fole K17 ol i kWl 2~3@ 1
et Kk katotslch

Table 1. Dates of application and concentrations of MH sprayed on ‘Yone-
sawa’ and ‘Miyagawa Early’ Satsuma mandarin in 1986.

Dates of application

Treatments

July 20 Aug.?2 Aug. 12 Aug. 30
A : Control - - - -
B: c¢c-MH 500 ppm 500 ppm - 1,000 ppm
C: ¢c-MH 500 ppm 500 ppm 500 ppm 1,000 ppm
D: c-MH 500 ppm 500 ppm 500 ppm 2,000 ppm
E: c¢c-MH 500 ppm 500 ppm 500 ppm | 1,000 ppm

1985 ) PREAINE) PNSSEIATE CKIBRAMOL K VBRI ACPER AR
RG] WitkE! 10 45/ EI /L ( Miyagawa Early ' ) 3 hikste]l &%
SEE 4K@Eos RSt TH 200 —%x @EEEel = olvl &M Hi%
= wEdiol Brashgleh, - Bk B RUEA 101 8 el At #thk2 W
Ne4e 117 5H, kBAME 11A 20 Aol B/ESIAC
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pES e . ’
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1. R 1. c -MH RE Bii7t H- -8 B mlale BB

c-MH 1,000ppm< 10 B Mo mERE 2eisld 1@ @AY #MRT
A mEel od faleE Haol & hpemo) WA=l K@ £ Al Aole 239
s s gl oy #ith AEET RESA ¥t (&2).

Table 2. Effect of the dates of the foliar application of 1,000ppm ¢ -MH on

sumner—aﬁd autumn-shoot growth in young ‘Hashimoto Early ’ \

Satsuma mandarin.

Dates of application o June July Aug. Sept.
nt.
Items 15 25 6 15 25 6 25 5

Summer shoot
Fresh weight(g plant) 62 58 52 52 53 61 60 54 61

Total length(cm/plant) 107 130 92 145 130 173 110 98 96

Autumn shoot
Fresh weight(g/plant) - 3 0 2 0 0 2 9 0 0

NS within rows.

22id] Beo RAENE AEsHl mmg K H3d v Aole mimEE BR
2 uglen (@2 % 3), %3 A meF F ek Aot BMAH A
(2 4) . =3 Qo BHe MErE Felstad Qo) 4k kel W il biel
Mpsdn (28 5) A8 Aol dol Ayl Bofeg s

ELESE 2Fe c-MH SURE T Fip Al Feleisla 6] ¥ 81 M
Hol e RE/F BesiA dsteh & ol g ghwo] mMBEE  HM
BEME TA Fiwolded 67 WAkiv c-MH FM/F #eslA 4L
TH w3 sk BAEW7EA el Aol Al c-MHe| M) SOR7E g Ao g
Hol c-MH MR FHawipe 20 A ety #Es ek Ha Bkol LTS
M52 ojol B 84 pl#el c-MH @As siikol A RMEA SR7E 2
e ol MH7 olul Szl @Kol MR MHAINA ZFW7 AL olet

i
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Figure 3. Inhibition of stem'elongation by ¢ -MH. Note the shortened inter-
nodes and the underdeveloped leaves on the shoot treated with c¢-MH.
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2 A7,

BEBEL REBEAAT A7l @ Foll c-MH7E BKE#E =3 HR=
Fasl FEY 4 Ak (F2). =gk 84 T R 94 v MET  HKE
BT BEMOZ AMEges TA v-s KBS HEHERS BEAZ A
Foll Ads] kAol Mmm=lAct A=At TH Ny R 8H Wty MA
Eol 4 BZsl e HEE BHY Fo —HF = #4d Aolztm Axd
c}. |

# REHRo]l Be #e c-MHO L@ MEEE RBES xH8 AHANZE T
AR ek Fh B 1@ MEE WizEmEel ZRZE RMIESI Al Kok o 8
2 o BRE MRAIE MSR7E = b EH BEFMHE AMSE -
MHE ®BEY 24$ 16 gEMe2: TR Az AMs A

* -
“ﬂ

2. {W 2. c-MH BRE BE7 B - BAo vlale B8

#3 MEY c-MH B 500ppmo] k-MH HE#% HF#e 84 L 4R
HRAES MES SEoIch & A@@EdAE YA HwHES totd F oy 250
Table 3. Effect of MH of various concentrations and different salts on summer

-shoot growth in young ‘Hashimoto Early ’ Satsuma mandarin,
Solutions were sprayed onto the canopy on July 15,

Treatments c-MH k-MH
Items Cont. 125 250 500 1,000 2,000 500ppm
Fresh weight ( g/plant) 57bcz) 32a T2c 49ab 62bc 6loc 61bc
Total length (cm/plant) 93ab 49a 192d 113bc 163cd 186d 121bc
No. of shoots (ea/plant) 6ab 3a 20cd 9ab l4oc 22d 12b
No. of nodes (ea/plant) 68ab 29a 179¢e 87bc 119cd 160de 104bc
Mean length  (cm/shoot) 16a  26b 10a l4a 13a 9a 13a
No. of nodes (ea/shooty) llbc ldc 9ab llabc 9ab 8a 10ab

Length of node(cmnode) 1.2a 1.7b 1.,0a 1.,4ab 1.2a 1.la l.1a

z ) Mean separation within rows by DMR, 5Y% level.
y) Note the apparently same values(due to rounding) with different letters
indicating statistical significance.
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ppm o] Ao] ol 4l M PIk Mok vhxl o] gHE R HNE s fidus i

742 Aol 7b ol AAnk hAM Lt igsirel A1 28 ¥ MImS £ giel Aeh
ue) Qo) M 250ppm LAl 4 LSl c-MH JEBlol Al 4583 MIACRE
¥ 4 ool (28 6). 500ppme k -MH #(Yii= - el c-MHS} zhe

SRS ol mel MmNl wHE L BNGEESl nitis 2iislA skekeh,

1,200

600

Mean leaf fresh weight(mg)

Figure 6.

F

B ;. Mean leaf fresh weight 30
¢ [J;Mean leaf area .
425 ©
c <
1o &
b g
b S
ab? 15 o
o
a a a ab @
a @ a c
a 10 ©
a =
15
0
Cont. 125250 500 1,000 2000 500ppm
' ¢-MH k-MH

Concentration of treatment -

Leaf growth on summer shoot in young ‘Hashimoto Early’ Satsuma
mandarin as affected by the foliar application of the different
concentrations of ¢-MH and k-MH . Solutions were sprayed onto
the canopy on July 15,

z) Mean separation by DMR, 5% level.
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MHo| o3t Wil SRE 400ppm LA Lol 4] Blzxs|fon] ' 300ppmoll 4l &
MK R Ras 2 gokeh® mo@iEdedl A RWekolA AN AEfic R
2O KRS 250ppm LLES] & c-MH ERE MEREE Aleld FES X%
Re AdAT Ao el A ARRE R glol BEEE FolA& 250ppm
BlEe BE @EdA MHO &87F S8 shglck

e BAFWe BRER R SRE (XR4), LT REEA e #4o] W=
wA ol it FEE LS AA LG EMOY gime 2 &« 500ppm  LLTF
BmES 1B EBEE 3y Fo BHFS #HsA 2y 1,000ppm ~ 2,000ppm
1 RBEE piel #FEF 23] AHe 5 Ak

Table 4. Effect of MH of various concentrations and different salts on ad—
tumn-shoot growth in young ‘Hashimoto Early’ Satsuma mandarin,
Solutions were sprayed onto the canopy on Aug.25.

No. of Fresh Length of No. of Length of
shoots weight shoots nodes node

Treatments (ea/ (&/ _(cm/ (ea/ _(cm/
plant) plant) plant) plant) node)

No pretreatment Control 0 0 - - -

¢c-MH 250ppm 0.4 0.4 24 3.2 0.3

500 0.6 03 v9 L1 0.2

1,000 0 0 - - .

| 2,000 0 0 - - -

4,000 0 0 - - -

k-MH 1,000 0 0 - - -

500ppm c¢-MH Control 1.4 6.2 7.9 6.2 0.8

Teyls™  c-MH  250ppm 0.8 2.0 3.8 3.2 0.4

500 7.0 4.7 1.7 2.1 0.3

1,000 0 0 - - -

2,000 0 0 - _ -

4,000 0.2 0.3 1.4 1.4 0.2

5"3,‘;‘;‘;;}?,1“ K-MH 1,000 0.4 04 0.5 0.7 0.1
_ July 15
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3. ¥ 3. c-MH @E~ B8] BHEAR 9 AWMAERA A BB

8A 190 4K W FHKE Z5F B&Estaz 2,000ppme] c-MH 4= k-MH
E 1M EE 20 pAEH AN MORBIGC bR AlgTol pAE4Eeh ubul g Ak
© EF o2 ol RS eu A kKL A ol Feol A okgkc

#5c ME EEE RS B R RSl vl WEe A AU g
S v R REe fHS EHM - @RS E 7 Aden mEitmd A8
e ResA Add. 2ol c-MH EEE = RZitdo g 9.5 Lllke®
MR EE 9.0 w3 WS WHas H3lon, MERY MEBE} 1.69 Y
vd EEEES 1.50LUTE Wdse @R £ 5 AUdch
Table 5. Effect of the foliar applications of the concentrated ¢-MH and

k-MH on the fruit characters in the current season in ‘Okitsu
Early’ Satsuma mandarin(Cheju, 1985). Investigated on Nov.18.

Fresh Peel Flesh Flesh Juice Acid
Treatments weight LengthWidth ¢pjck- weight ratio Brix content
ness as citric
(g) m) @mm @m (g) (%) (%)
Control 156 56 74 3.1 117 75 9.0 1.69
c -MH

2,000ppm on Aug. 19 159 55 74 2.8 120 76 9.7 1.26

2,000ppm on Aug.13 161 g8 74 29 123 76 9.5 1.44
and 29
k -MH

2,000ppm on Aug.19 134 54 69 2.6 104 1718 9.3 1.46
and 29

NS within columns.

D) HH RERE BER 2R} Ao (X6) , BEM EEslo &
BEES Fihols REol Ao o] Folal ol MBEINME B Highlold
oh 53] 206 iAol #H4e XE AmkEaA mesds 92 sly] moke
sto] A8 lollAl BUMlol c-MH MAE /63t bk (cLg) 3) 9} 7+0- Soko
2 ek 10 REECAAE AFMes mgs 7Hle A9 ddou  #459
ERE 5 ol R4S QoA Birol MMEIASS %+ & AAr) HKsx 49
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Table 6. Effect of the foliar applications of the concentrated ¢ -MH and k-

MH on the number of flowers and spring-shoots in the following

season in ‘Okitsu Early ' Satsuma mandarin. Solutions were sprayed in

1985 and the investigations were carried out on June 25 in 1986.

number of flowers number of spring-shoots

T t

reatments (ea 100 old leaves) ‘(ea 100 old leaves)

Control 64 45

c-MH ;
2,000ppm on Aug. 19 .25 44
2,000ppm on Aug.19 and 29 23 39

k-MH
2,000ppm on Aug.19 and 29 38 40

NS within columns.

1985 4EfF L3S KB MAA 84 29 H 2,000ppm 1 [A] 5E ARl Al EFHA
fF FHolA oluE BFl MEH ol e, Ao Buhid B KK (2
97) A7) Bokog o 3 MEHEES LW KM MK e LR e
s zel MHI= A7 o & oleke

Aoz Holqd MHo| o3 4KkiliE<
€ ¢ A

-~ "
- .\/}u ﬂ:{{l

r
u
{

1.‘.5‘.& R i

Control

Figure 7. Microphotographs (100x) of leaf cross sections perpendicular to
main vein. Note the differences in the thickness of leaf, The size of
the individual cells seemed to be same between the treated and

untreated leaves,
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pratising st st gEmel AExc HESA oy K] wRiE
RIS FEME RIS GRS Mol SRNEZL 64Qld] wdl C-MH 1
@2 2@ 2eln k-MH 2@ EEEE 25, 23, 38 %olqlon (X6) BAfE
M ERES| o] MEs PSS BHIE#C] 40 ~ 70 %<l wloll )i AkiE A8 10%
Kol gieh, oA gity HEEE Ao £Be BEol WML HWag w3l

on (R7) #ABLEozx fEdel Zolx AA R3ch
Table 7. Effect of the foliar applications of the concentrated c-MH and k-MH
on the flower development i'n the following season in ‘Okitsu Early’

Satsuma mandarin. Solutions were sprayed in 1985 and the investiga-

tions were carried out on June 31 in 1986. : \

Flower Ovary Length of Lerngth of Pistil /.
Treatments weight weight pistil filament Filament

(g710)  (g710) (mm) (mm) ratio

Control 5.1 0.41 14.6 9,2 1.6
c-MH
2,000ppm on Aug. 19 4.9 0.43 13.3 7.8 1.7
2,000ppm on Aug.19and 29 4.2 0.36 11.6 8.1 1.4
k-MH

2,000ppm on Aug.19 and 29 4-9 0.37 13.0 9.1 1.4

NS within columns.

Table 8. Effect of the foliar applications of the concentrated ¢ -MH and k-MH
on the young fruit development in ‘Okitsu Early’ Satsuma mandarin
in the following season. Solutions were sprayed in 1985 and the

investigations were carried out on Aug.lY in 1986,

Fresh . Length,/
Treatments weight Length Width Width

(g/fruit) (mm (mm) ratio

Control 10,2 25.6 26.7 0.95
c-MH ‘

2,000ppm on Aug.l19 10.5 25.5 28.1 0.92

2,000ppm on Aug.1Y and 29 8.5 25.2 24.6 1.07
k-MH

2,000ppm on Aug.19 and 29 9.0 26.1 25.4 1.04

NS within columns.
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£8L HHEel BHERKS ek Acld] 1l EAk A S REERE o} £ R
adglovt 21 kY TEel BAVE Mg ginel vk REHKE AR
E7F 0.95¢ld} u]lal c-MH ¥ k-MH 20l Bk 1.00 L o2 vhepuk
ou}, REM} B HHEA KEHoldch oluldt &R Wrtel BN
mmsgleel, 23 8ol4 Wi wheh 3to] sl o REES kML ek ohlel 4
Kb SR AR on] Ryl el A3l mms ek

oS HHREL EHBY #Heol A9 By 111 pols RE7E fikeE
pEE HEol EES Sl .

rir

"
Pl

o

Figure 8. Photographs of ‘Okitsu Early ' Satsuma mandarin fruit borne on
the tree sprayed with 2,000ppm c-MH twice in the end of the
previous growing season. Note the thick and rough peel of the
treated fruit.
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4. AW 4. c-MH RE- SR T - Kbk B4 9 REEH
n e B8

1985 4ol ABMM RAS CLRBZS Kol A #itwy AEML ZEs A
opgkot EMIBH BTl ©-MH 500ppm 1l sk 2ol b BEM R
@ AERRS MMAZE gumeldEdl (X9) , oliz B lol4 Me vish %

Table 9. Effect of the foliar sprays of MH on the summer-shoot growth in
‘Yonesawa ' Satsuma mandarin ( Seogwipo, 1985).

Fresh No. of Length of No. of Length of
Treatments weight shoots shoot nodes - node ,

(g/plant) (eaplant)an’shoot) (ea shoot )(an/node)

1. Control 199 19 19.0 12 1.6
2. c-MH 500ppm on July 16 280 38 15.2 9 1.4
3. ¢-MH 2,000ppm on Aug. 27 161 16 17.5 11 1.4
4. c-MH 500ppm on July 16

and 2,00000m on Aug, 27 260 28 19.3 11 1.7
5. k-MH 500ppm on July 16 " Y %0.5 12 1.7

and 2,000ppm on Aug. 27
NS within columns.

Table 10, Effect of the foliar sprays of MH on the autumn-shoot growth in
‘Yonesawa ' Satsuma mandarin (Seogwipo, 1985).

2) Fresh No. of Length of No. of Length of
Treatments weight shoots shoot nodes node

(g/plant) (eaplant) (cm/shoot) (ea]shoot) {cm/node)

T 24 1.3 106Y) 11
2 78 26 7.3 6ab 0.8
3 3 2 2.9 3a 0.4
4 20 7 2.0 2a 0.3
5 32 7 3.3 2a 0.4

z) See Table 9,
y ) Mean separation within columm by DMR, 5% level.
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o] MH7 Ad 02 RHS HEAZT 2 ol o e o BHFE ME
gsmepn Azbsich Q4 B oS sl BE el BN RS i il
= ogEol Qe (£ 10). ek BkHy BHH 2,000ppm - 1 [ MREEE K B
H#E IHEA A

#1lo]A ¥iE uiel zto] MH @REL R BAE A7l gl A
£itel HES BAZ e mage #mAzch
Table 11. Effect of the foliar sprays of MH on fruit characters in ‘Yonesawa'

Satsuma mandarin (Seogwipo, 1985).

Fresh . Peel Flesh Flesh Juice Acid content
Treatmentsz) weight Length Width thickness weight ratio Brix as citric
@) @ m@m @ & O %)
1 160oY) 58 7T4b 2.6 126b 79  9.1b  1.l6a

153b 56a 73b 2.6 122b 80 9.2b 1.18ab
157b 56a 73b 2.6 125b 19 8.9b 1.22ab
140a 55a 70a 2.6 111a 79 8.9b 1.14a

[S 2 I - VL B V]

157b 56a 74b 2.7 124b 79 8.6a 1.26b

z) See Table 9.
y) Mean separation within columns by DMR, 5% level.

e & P4 gtREE3 RA%KelA 500ppm 1] MR = B iRl M
Hs) e KOS Mol kiEiMel Al oh MK = Yy o .'l’-‘}l“f'(& 12). FXHiRR
o] MEREE (F13) F gt 257 maEslel e GiEe HAch

Table 12. Effect of the foliar sprays of ¢ -MH on the summer-shoot growth
in ‘Okitsu Early’ Satsuma mandarin(Cheju, 1985).

Fresh No. of Length of No. of Length of
Treatments weight shoots shoot . nodes node

(g/plant) (eaplant) (cm/shoot)(ea shoot) (cm/node)
Control 136 8 18.5b%)  9.4b 1.2b
500ppm on July 16 0 0 - - -
2,000ppm on Aug. 29 84 5 16.6b 9.6b 1.3b
500ppm on July 16 and 11 2 2.8a 2.1a 0.3a

2,000ppm on Aug. 29
z) Mean separation within columns by DMR, 5% level.
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]
Table 13. Effect of the foliar sprays of c¢-MH on the autumn-shoot growth
in ‘Okitsu Early’ Satsuma mandarin (Cheju, 1985).

—— —_— ]

Fresh No. of Length of No, of Length of
Treatments weight shoots shoot nodes node

(g/plant) (eaplant) (cmshoot)(ea shoot) (cm node)
Control 23 4 12.1 8.7 1.0
500ppm on July 16 10 5 6.7 6.4 0.8
2,000ppm on Aug. 29 0 0 - - -
500ppm on July 16 and 19 6 5.5 3.9 0.7

2,000ppm on Aug. 29

NS within columns.

1985 £ fE= EEAEol7] = Foll FHEMO - i B4T SEsr flsto
$EM ABHRsI prREe FRKE oF 30:1 2 M&sicloy BE BEE
oA H - ki Bo]l Aol oo BHFEMHE HMSE 3 c-MHO HRE %
48 ¥ £ Aok zed A% 1 2 29 Rt oEo UEBENHE RS
c-MHSY BELREE 1@ wte 2 FHshA] Rote] —E Mk o 2 8 Fsl of
3 BKAL B4 el = 1,000ppm ~ 2,000ppm 1o] M2 £4rd 2oy M
ek,

1986 £ = XIfFFEC 2 B - Bkbe] ol ol 23 904 B upel 3lo]
c-MH 500ppm 3 [0 EEEZ & - kM BEZ 53 AT & AAt. KU
(CENRE) S R15 CRBEM) = - K &/l vld MHO st FpsCR
Eovhehl slofuk, 4 gEERGIRGCN 4] cfgte]l 3 ~4 o] c-MH ¥ k-MH 8
ol Al E& - kMOl RHEE AR MEAZich mEel A RWlel 500ppm  c-
MHE 2[6 £33 BIgHEAA <= 88 igel @2 ol #islo] kKol 4
feslglot 8)) 289 el ¥o 4kt 8J) 304 1,000ppm c -MH EEEZ 44
gEsI et (29 10) . 2z whihE (K 14) ol A s fikao] sidslo wWead
< REF BFEI BEE BRESIAUZ] dWFoloh Bk Mo EEsES 1,000
ppm (B, C ¥ ERE) °2% %43 HEST W}
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Control

Figure 9. Photograph of ‘Miyagawa Early’ Satsuma mandarin trees with and
without the foliar application of c-MH. Note the sparsely grown
summer shoots on the control tree, and the compact canopy without
summer shoots of the treated. c-MH was sprayed on July 20(500ppm),

Awg. 2(500ppm) and Aug. 30(1,000ppm).

“ B B ‘

Figure 10. Photograph of twigs with and without the foliar application of ¢-MH
' in ‘Yonesawa' Satsuma mandarin. A, untreated control:B, sprayed
three times on July 20(500ppm), Aug.2(500ppm) and Aug.30(1,000
ppm) :D, sprayed four times, that is, on Aug. 12(500ppm) in addi-
tion to B, and 2,000ppm instead of 1,000ppm on Aug.30. Note the
stumps of summer shoots in B whose growth was delayed and inter-
rpted by typhoon and 2,000ppm c¢-MH on Aug. 30.

—26-



Table 14. Etffect of the foliar sprays of MH on the summer - and autumn-shoot
growth in ‘Miyagawa Early’ Satsuma mandarin ( Seogwipo, 1986).

Treatmentsz) Fresh weight No. of shoots Length of shoot Mean length
(g/plant) (eaplant) (cm/plant)  (cm/shoot)

A 2,293.5bY)  283b 5,205.2b 18.6b

B 8.3a 11a 46.2a 3.7a

C 2.8a la l!.3a 5.6a

D 1.6a ' 3a 10.5a - 4.3a

E 6.2a 4a 22.0a 4.,5a

z) See Table 1.
y) Mean separation within columns by DMR, 59% level.

Table 15. Effect of the foliar sprays of MH on the summer - and autumn-

shoot growth in ‘ Yonesawa’ Satsuma mandarin (Seogwipo, 1986).

’l‘reatméntsz) . Fresh weight No.of shoots Length of shoot Mean length
(g/plant) (ea/plant)  (cm/plant) (cm/shoot)

A 627.26Y 52b 1,200.6b 24.3b

B 21.3a 24b 117.9a 7.9a

C 4.0a 2a 10.3a 6.0a

D 8.2a 6a 40.7a 6.9a

E 9.4a 8a 46.6a 5.1a

z) See Table 1.

y) Mean separation within columns by DMR, 59% level.

MHo| #igug®sl $He] FEol vl w82 gtksidol Wt St
WIE (#16) o4l MH @A Rigo 7] 58] pige] A7 8 sl
3 ORUdol FAYA o REoE sfebd wHl kImM (K18) oAl Rt o
Fdfol MAE L BUNS MOls BB RIS ¢ -MH  2,000ppm B Altki ol 4]
Prygso) EFsIAek Bile) BEE (K17 R K19) 5 Mk 25 MH &
pioll 4] wtobr ou] MEEE-S @Ikl Al BMAE AUt kEEMellE —EY
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t
Table 16. Effect of the foliar sprays of MH on the fruit development in
‘Miyagawa Early’ Satsuma mandarin (Seogwipo, 1986).
Investigated on Nov. 5.

Treatmentsz) :‘l:gs:t Length ) Width thi(ﬁ;;s vi(l:gsl?t Ezlais;l;
(8) (mm) (mm) (mm) (g) (%)
A 13827 61 69a 3.3b 106a - 76.8a
B 165b 63 73b 3.1ab 127b 76.9a.
C 156ab 62 Tlab 3.0a 122b 78.1ab
D 156ab 62 70ab 3.0a 122b 78.3b
E 170b 64 73b 3.2ab 131b 77.2ab

z) See Table 1.
y) Mean separation within columns by DMR, 5% level.

Table 17, Effect of the foliar sprays of MH on the juice quality of fruit in
‘Miyagawa Early ' Satsuma mandarin (Seogwipo, 1986).
Investigated on Nov. 5,

D)

Treatments® Juice Brix Acid content(%) BrixAcid ratio
A 9.0bY 1.68b 5.4
B 7.7a 1.51a . 5.1
C 8.2a 1.49a 5.5
D 8.1a 1.50a 5.4
E 7.7a 1.56a 5.0

z) See Table 1.
y) Mean separation within columns by DMR, 59% level.
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Table 18. Effect of the foliar sprays of MH on the fruit development in
‘Yonesawa’ Satsuma mandarin (Seogwipo, 1986).
Investigated on Nov, 20.

Fresh Peel Flesh Flesh

Length Width

Treatmentsz) weight thickness  weight ratio
(2 (mm)  (mm) (mm) (8) (%)
A 166 58 16 3.4 1271 176.3cd?)
B 150 57 72 3.3 116 77.1d
Cc 148 59 71 3.4 113 75.0abc
D 159 59 73 3.5 117 73.6a
E 161 59 74 3.2 121 75.6bt:d

z) See Table 1.
¥) Mean separation within column by DMR, 5 % level.

Table 19. Effect of the foliar sprays of MH on the juice quality of fruit in
‘Yonesawa ' Satsuma mandarin (Seogwipo, 1986).
Investigated on Nov. 20.

Treatments 2) Juice Brix Acid content (%) Brix“Acid ratio
A 9.6 1.36 7.1b
B 8.9ab 1.41 6.4ab
(o 8.5a 1.45 5.7a
D 8.3a 1.30 6.4ab
E - 8.9ab 1.49 6.0a

z) See Table 1.
y) Mean separation within columns by DMR, 5Y level. .

MH:= Rite BES SmMARHE 84 192020205} oloyg &k RBERI=
MRS 2glet, #Edl RRY GHol WA MHO REE RERTl Bl
eyl Al eldke] M AR ARRIYOl 2 JEAMLAR GBSl BN o] B4 of
vebd o2 fEwEsle ob ptRE Bkl wet BERAE vlE MHO K
Y HEgshs Mfes| et mpsl o
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BMEH (Citrus unshiu) o QoA F .« ki 8ol (LB MH Hiks: &

#ete= —Be 2 c-MH (maleic hydrazide®| choline &%) < fUIMalfEtE-S K3
3l #RES Ewold o33 ek
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3.
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