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The Effects of Potassium(K) and Boron(B)
in the Fruit Skin on the Rate of Sun Scald
Fruits of Early Satsuma Mandarin

Baik Ja—~hoon

Summary

In Satsuma mandarin, when potassium ( K) and boron ( B) were sprayed to the leaves with dif-
ferent spraying times and spraying numbers, the results from the effects of K and B contents in frait
skins on the occurring rate of sun-scald fruits were summarized as follows:

1, Compared to the control, all treatrments reduced the occurring rate of sun-scald fruits except
treatments that K was sprayed on August 25, 1987 and the combination of K+ B on August 5, 1987.

2. The boron treatment was most effective in reducing the occurrences of sun-scald fruits, follwed
by treatments of K, K+ B and the control.

3. In the treatments that boron was sprayed once on August 5, twice on July 5 and August 25 and
B+ K once on August 25, 1987, none of the sun-scald fruits were occurred.

4. Spraying time( or month) was not significant in reducing the sun-scald fruits.

5. In treatments that K, B and their combination were sprayed, the early occurrence of the sun-scald
fruits was observed between the developmental stage of vacuoles in fruit cells and the early period of
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coloration of the fruits. In the control, the sun-scald fruits occurred in the normal period of fruit color-
ation.

6. The occurring rate of the sun-scald fruits was dependent upon the positions bearing fruits on
the canopy of tree. The sun-scald fruits were mainly observed from the upper part and outside, south
and south-west of the canopy in the control, while they were uniformly observed from upper, middle
and lower parts, outside and inside of the canopy in all other treatments.

7. In boron treatment, centralizing the occurrences of sun-scald fruits was reduced.

8. The occurrence of the sun-scald within one fruit was of wide spread in all treatments, while the
sun-scald fruits were mainly observed in the directions to south and southeast of the fruits in the control.

9. The contents of potassium and boron in the fruit skins were higher in all treatments sprayed
than in the control.

10. The contents of potassium and boron in the fruit skins were sharply reduced in all treatments
after september 20, 1987.

11. In the potassium treatment, the skins of the sun-scald fruits contained less potassium than the
normal fruits.

12. In the boron treatment, the skins of sun-scald fruits contained more boron than those of the normal
fruits did.

13. The potassium contents of the normal and the sun-scald fruits in the boron treatments were similar
to those in the potassium treatmetns. Ther fore, the physiological function of boron affected the
translocation of potassium.

14. The optimal ratio of B and K suitable for the physiological changing periods such as increases
in cell quality, developmental stage of vacuoles and maturation of fruits played an important role in

improving the resistance to the occurrence of the sun-scald fruits.
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Table 1. Appearance of sun scald symptoms satsuma mandarin fruit affected by different

spraying time and number of times of potassium phosphate monobsic (K) and

watersoiuble boron (B).

Percentage Appearance of sun scald
Treated time of sun
scald fruit Sept.20 Sept.25 Sept.30 Oct.5 Oct. 10 Oct.15
Control 1.42 0 16.67 25.00 33.33 16.67 8.33
Aug.5 0.52 0 12.50 37.50 0 50.00 0
Aug.25 2.57 0 20.00 43.33 16.60 16.60 3.33
K Sept.5 0.51 0 28.57 14.29 14.29 42.86 0
Aug.5+ Aug.25 0.33 0 25.00  50.00 25.00 0 0
Aug.5+ Aug.25+ Sept.5 0.25 0 20.00 20.00 40.00 20.00 0
Mean 0.84 0 21.22 33.03 19.18 25.89 0.67
Jul.5 0.61 0 0 60.00 0 20.00 20.00
Aug.5 0 0 0 0 0 0 0
B Aug.25 0.35 0 0 20.00 60.00 0 20.00
Jul.5+ Aug.25 0 0 0 0 0 0 0
Aug.5+ Aug.25 0.97 0 30.00 50.00 10.00 10.00 1}
Mean 0.39 0 6.00 18.00 18.00 6.00 8.00
Aug.5 1.74 0 25.00  35.00 35.00 20.00 0
K+ B Aug.25 0 0 0 0 0 0 0
Mean 0.87 0 12.5 17.5 10.00 10.00 0
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Table 2. Percentage of sun scalded fruit appearance affected by different application
time number of times of Potassium phosphate monobasic (K) and watersoluble boron

(B).

K
Appearance time  Control

B K+B

Aug.5 Aug.25 Sept.5 Aug.5+ Aug.5+ Jul5

Aug.5 Aug.25 Jul.5+ Aug.5+ Aug.5 Aug 25

Aug.25 Aug.25+ Aug.25 Aug.25
Sept.§
Sapt.25+ Sept. 30  41.67 50.00 6333 428 7500 40.00 60.00 0 20.00 0 40.00  60.00 0
Oct.5 3333 0 16.60 1420 2500 40.00 0 0 60.00 0 50.00  20.00 0
Oct. 10- Oct. 15 2500 5000 19.93 57.15 0 20.00 40.00 0 20.00 0 10.00  20.00 [
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Table 3. Percentage of sun scalded fruit appearance according to different positions and
directions in satsuma mandarin tree crown by application of potassium phosphate
manobsic (K) and watersoluble boron (b).

“Fruit position Tree crown Direction Light condition
in a tree
Upper Middle Lower Inner Outer East West South North Eastern Southern Suany Shady

south  west spot spot

Control 75.00 0 25.00 0 100 [] 0 66.67 0 833 2500 91.67 8313

Augl.5 62.50  37.50 0 62.50 37.50 62.50 [} 0 1250 o .00 75.00 25.00

Aug.25 43.33 4667 10.00 0 100 2333 2000 1333 3333 0 10.00 46.67 5333

K Sept.5 25.57 4286 2857 0 100 0 0 71.43 [ 0 28.57 86.71 1429
Aug.5+ Aug.25 50.00 0 50.00 (] 10 [} 0 50.00 0 0 50.00 100 0
Aug.5+ Aug.25+ Sept.5 20.00 60.00  20.00 ¢ 100 [ 0 20.00 6000 O 20.00 100 0

Mean 4028 34 271 1250 87.50 17.17 400 309 2117 O 26.71 81.48 1852

Jul.s 40.00 40.00 2000 10.00 90.00 40.00 0 10.00 10.00 10.00  30.00 90.00 10.00
Aug.5 o 0 0 0 0 0 0 0 0 0 1] 0 0
B Aug.25 20.00 40.00 40.00 0 100 20.00  40.00 0 0 0 40.00 100 0
Jul.5+ Aug.25 0 0 0 0 0 0 [] 0 0 ] 0 [] 0
Aug.5+ Aug.25 50.00  50.00 0 10.00 90.00 0 10.00 0 60.00 20.00 10.00 100 0

Mean 2200 2600 12.00 4.00 56.00 1200 10.00 200 1400 6.00 16.00 58.00 200
Aug.5 3000 30.00 40.00 0 100 5.00 5.00 500 2000 O 65.00 100 0
K+ B Aug.25 0 0 0 [ 0 0 0 0 0 0 0 1] 0
Mean 1500 1500 20.00 1] 50.00 250 250 250 10.00 O 32.50 50.00 0
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Fig.5. Different tendency of sun scald
symptoms on fruit in the upper part or
lower part of Sasuma mandarin tree
crown by application of potassium and
boron

Abbreviations

Kl: one time spraying of potassium on Aug, 5

K2 :wo times spraying of potassium on Aug,
5 and Aug. 25

K3 three times spraying of potassium on
Aug.5, Aug.25 and Sept.5

Bl: one time spraving of boron on July 5

B2; two times spraying of boron on Aug5
and Aug. 25

K+B; Combination with potassium and boron
spraying one time on Aug.5
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Table 4. Percentage of sun scald symptoms appearance on differant fruit settings,fruit positions and

directions of satsuma mandarin fruit.

Fruit setting status Sun scalded Sun scalded position
. on a fruit
Verti- Horiz- Yang- - East West South Noth Eas- Somt- Fruit Equat- Fruit
cal ontal ing tern hern stalk orial apex
south  west z0me
Control .33 833 433 0 0 7500 0 16.67 8.33 0 8433 9167
Aug.5 50.00 37.50 125 0 0 8% ] 0 12.50 0 37.50 6250
Awg.25 26.67 46.67 26.67 i3 333 83 333 1667 0 0 46.67 53.33
K Sept.5 57.14 28.57 1429 1420 1429 5% 0 1420 2857 0 57.14 42.86
Aug.5+ Aug.25 25.00 75.00 0 2500 0 5000 0 0 25.00 0 75.00 25.00
Aug.5+ Aug. 26+ Sept.§ 40.00 60.00 - 0 0 20.00 20.00 [ 20.00 40.00 (] 60.00 40.00
pTR S 0ol %W 0 0 1000 O (] 500 #.00 0 oo 4000
B Aug.5 0 0 0 0 0 [ 0 0 0 ] ] 0
Aug.25 20.00 80.00 0 0 20.00 20.00 2000 20.00 20.00 0 60.00 40.00
Jul.5+ Aug. 25 o [} 0 0 0 ] 0 0 [ [} L] [}
K+B Aug.5+ Aug.25 60.00 40.00 0 0 D 40.00 1000 3000 2000 1000 70.00 20.60
Aug.b W0 B0 B0 100 0 5.0 0 500 &00 0 00 000
Aug.28 0 0 0 0 0 0 0 [ ] 0 [} 0
Table 5. Different appsarance of sun scald symptoms on a fruit and fruit setting position
atfected by application of potassium phosphate monobasic (K), watersoluble bron (B)
and their combination (K+B).
Fruit setting status Appearance direction on a fruit Appearance position
om a fruit
Verti- Horiz~ Hanging East West South North Eastern Southern Frwit Equatorial Fruit
cal oatal south west stalk  zone apex
Contrel 838 83 833 [] 0 75.00 0 13 q 0
X 35.19 46.30 18.52 556 2222 46.30 1.85 12.96 11.11 0 50.00 50.00
B 44.00 56.00 0 0 8.00 20.00 8.00 36.00 28.00 400 6400 32.00
K+B 20.00 65.00 1500 100 25.00 15.00 0 5.00 45.00 (] 60.00 40.00
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Fig.6. Appearance of sun scald symptoms in
a fruit position by apptication of pota
ssium, boron and thei combination.

Abbreviations

Kl: one :ime spraying of potassium on Augz.

5
K2: two -imes spraying of potassium on Aug,
5 and Aug.25

K3: three times spraying of potassium on
Aug,5, Aug.25 and Sept.5
Bl: one time spraying of boron on July
5, '

B2! two times spraving of boron on Aug.5
and Aug. 25

K-B: Combination with potassium and boron

spraying one time on Aug.5
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Table 6. Percentage of potassium contents between (potassiu, boron and combination of potassium
and boron treatment) in frult skin.

Mean Treated dates
Date of Normal Sun Sept.25 Sept. 9 Oct.5 Oct.10 Oct. 15
standard fruit scald Normal Sus Normal Sum Normal Sus Normal Sun Normal Swa
analysis skin fruit frwit ecald fruit scald fruit scald fruit scald frwit ocald

{ Sept. skin skin  frwit skin  fruit  skin freit  skin froit  skin fruit

2) skin skin skin - skin skin

Coatrol .74 % 031 04 032 038 028 045 037 028 023 043 o3
Aug.5 [ 8/} 04 028 043 026 048 05 - - s oM - -

K Aug.25 on 052 041 047 037 050 03 00 048 0.6 ae o052 o038
Sept.5 .73 051 046 039 0% 042 072 078 048 04 03 - -
treat- Awg.5+ Aug.25 0.81 0.5 028 05 0% 05 a2 06 0.32 - - - -
ment Aug. 5+ Aug.25+ Sept.5 0.75 053 03 o040 028 053 052 075 037 o042 02 - -
Mean 0.75 052 03% 04 031 o0 02 068 04 04 038 052 038

JulL5 0.72 0.58 057 - - 0.6 054 - - 06 053 o042 084
B Aug.5 0.65 - - - - - - - - - - - -
treat- Aug.25 .55 046 034 - - .23 o1 07 0.50 - - 047 04
ment Jul5+ Aug.25 0.7 - - - - - - - - - - - -
Aug.5+ Aug. 25 Q.57 070 045 06 047 074 037 06 045 07 049 - -

Moan 0.66 058 04 066 047 05 O0M 067 04 07 51 0.45 053

E+B Augb — 082 00 0% o 061 0y oW 05 050 odl [ %) - -
troat- Aug.25 0.64 - - - - - - - - - - - -
meat Mean [ <] 049 046 064 0.6 037 038 053 050 041 0.34 - -

Table 7. Difference in potassium contents petween normal and sun scald fruit skins.

Treated dates

Mean
sept. 25 Sept. 30 Oct.5 Oct.10 Qct. 15
Control 0.08 0.90 0.10 0.80 0.05 0.10
K treatment 0.16* 0.13* 0.07 0.26* 0.14 -
B treatment 0.13 0.19 0.21 0.19 0.20 0.09
K+ B treatment 0.03 - - - - -

*Significant at 5% level.

Differences in potassium contents between treatments in fruit skin

Cont.-K Con-B  Cont.-(K+B) K-B K-(K+B) B-(K+B)
Mornal fruit skin 0.13 0.22* 0.11 0.08 0.04 0.16
Sun scald fruit skin 0.07* 0.16* 0.16 0.09 0.08 0.01
*Significant at 5% level.
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Fig. 7. Potassium content of normal fruit
skin by treatments at cifferent dates

treated
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Table 8. Comparison of potassium{ K) content of normal and sun scald fruit by waterso

uble born treatment.

Mean of Mean of
content content
Sept. 20 of normal of sun scald A-B
fruit skin{ A) fruit skin( B)
Sept.25- Oct. 15 Sept.25- Oct.15
Control 0.74 0.39 0.31 0.08
One time spraying of potassium 0.73 0.50 0.38 0.12
K Aug.5+ Aug.25 0.81 0.58 0.28 0.30
Aug.5+ Aug. 25+ Sept.d 0.75 0.53 0.37 0.16
Boron treatment 0.66 0.61 0.47 0.14
Combination with 0.73 0.49 0.46 0.03

potassium and boron

K. Potassium

B: Boron

K-B: Combinaticn
C: Control

o
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04%
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Sun scald fruit(%)
(==
(%)
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—
+
@]

* 12 T * +

Sept.20 Sept.25 Sept.30 Oci,5 Oct, 10 OcL.iS

Treated dates

Fig. 8. Percentagse of sun scald fruit affected
by different dates treated.
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Table 9. Boron contents between potassium, boron and combination of potassuim and boron

treatment in fruit skin.

Treated dates

Date of Normal Sun Sept. 25 Sept.30 Oct.5 Oct. 10 Oct.15
standard fruit scald Normal Sun Normal Sun Normal Sun Normal Sun Normal Sun
analysis skin fruit  fruit scald  fruit scald  fruit scald fruit scald fruit  scald
( Sept. skin  skin fruit  skin fruit skin fruit  skin fruit  skin  fruit
20) skin skin shin skin skin
Control 12.2 10.76 1278 1170 136 11.2 13.1 10.3 133 9.8 11.6 108 123
Aug.5 18.2 12.33 10.83 17.4 155 113 9.2 - - 83 7.8 - -
K Aug. 25 17.2 11.26 1212 11.7 12.8 8.4 9.4 1.7 130 131 139 114 115
Sept.5 15.0 1248 1210 12.8 156 128 10.0 125 104 118 12.4 - -
treat- Aug.5+ Aug.25 16.4 857 9.87 110 8.4 69 82 7.8 13.0 - - - -
ment Aug.5+ Aug.25+ Sept.5 17.5 10.13 1345 89 126 110 13.0 10.0 158 106 12.4 - -
Mean 16.85 10.85 11.67 1236 1298 10.08 9.96 105 1305 1095 1163 11.4 ILS
Jul.5 16.0 11.20 13.67 - - 122 156 - - 11.4 132 100 122
B Aug.5 122 - - - - - - - - - - -
treat- Jul.5+ Augl.25 19.0 1323 15.87 - - 13.0 i6.5 129 131 - - 13.8 18.4
ment  Aug.+ Aug.25 25.3 - - - - - - - - - - -

Mean 4.4 16.53 2285 144 20 165 27.0 21.0 A0 142 18.4 - -
-K+B Aug$§ 18.38 13.65 1746 144 20 139 1.7 16.95 1855 128 158 119 153
treat- Aug.25 25.8 15.52 1598 20.9 180 154 150 150 16.7 10.8 142 - -
ment Mean 45.2 - - - - - - - - - - - -

35.5 15.52 15.98 20.9 180 154 15.0 15.0 167 108 142 - -
Table 10. Differences in boron contents between normal and sun scald fruit skin.
Treated dates
Mean - .
sept.25 Sept. 30 Oct.5 Oct. 10 Oct. 15

Control 2.02 1.90 1.9 3.00 1.80 1.50
K treatment 0.72 0.62 0.12 2.55 0.68 0.10
B treatment 3.81 2.90 5.80 1.60 3.00 3.40
K+ B treatment 0.45. - - - - -
Nifferences in boron contents between treatments in fruit skin

Cont.- K Con.- B Cont.- (K+ B) K-B . K-(K+B) B- (K+ B)
Nornal fruit skin( ppm) 0.30 3.23* 478 2.93 4.5 1.01

. . .

Sun scald fruit skin( ppm) 0.83 5.49* 3.08 6.45 4.08* 3.04

*Significant at 5% level,

_29_



18 Cheju National University Journal Vol. 26 (1988)

1) meRe REA BRATR

9A 208 FEEA RLR REAN BRITR
12.2ppm 2. fi&HRo) tbdle 743 ok RER BR
Saio] B EREE K+ BRREEY S 97 204
2 Mo 2 9 2502158 ol WAL KL HER
oA 4.1% KEEEE o) 4 26.65% BERE 25.7% K
+BREE 41.13% 2] 471 =lo] EEM ¥4 2
A3 ¥ge] 2A dojvka gtk

9H 25844 108 158 742 F4EzA 94 208
it B Ee WME 11.8% KERE 35.01%,
BREE 29.57% 2, K+ B AEE 56.28% & RiRkE
At MAREA BRA TR Bho] A o) ik
AR A+ BMEo] ¢ 2. 53] K+B REE
of 4 SMghiEo] S48t Alelvim gioh HiRe HiR
Mok BRA R Rl GHE o] HiEEIA
BxZHERol g Mk &5 —Heos ¥l
25ppm LAF S 7 -$ol #hiZ o] VeI 176ppm Ll
kolwl Mo 2 8H 31H~10A 306 74X S ME &
W& 57~64ppmeo] 3 ML RK ol 19.9ppm BN
Fo) M 16.8ppmeta itk o & EMo 2 Yo}
= 94 206 #HMEA 12.2ppm 3} KIXFE 16.85pp
mE ANRY EHo ol sz vk BERYE
EMNEH S RER 19ppm~28ppm Apololl A ERR
7} "ok oo} Eikol A 8A 0B AR & A W
W 98 2982 BiEMI} =2 D oA EE
£ iRey Mol B glvha BT vl A Bl A
98 208 MMES KEREC AL 9 #5% KK
HUT24 EXRen ¥ 4 92 BREES K+ B
AES 2% EX Rz € 5 9lo- BRI SR
K@ HE o} BREE A4 94 308 RiE#7} =lo] 9A
250 LIk Wiey g sl glolA o ik —
2 59e ek glch

2) BRBERS RER BRI
HRBERS REN BRITRE AEL HR I

A 258~10A 158 Alo] ## BRA &R £EH
A gege RENBRATRLT Bty & A E

o M % wokcl 98 208 REMN BRA TR WL
Haso] RBM| —E A sttt & HEBAME
4.75% #EmMsE Yot KREE 30.74% BARE
9.91% K+ BIEEE 55.07% 9] WA= Hddlo —F-
o] Rars Al gkgkcl #Ex MM BER R
BN BEaeRECHE HARERS] REAR BRY
aMe] B3k 53 B 84 5H,8A 250 2AREE-
AE LR RER B gl 16.53ppmd
dle] HRBER REXN BAS SRS 22.85ppm
2 ARV G5R 7 #4E¢ 19ppm ~28ppm A}o]
7t ER SR & vt 9] AREERS] REN
BRoaikel & Hkol DAY 2 @B AL Kk
of) £0] g o] B} BAEEUCT ol HRBEER
A KRael ai BRael gl e e 3
2 EmmMeEsE sl itk

KEHE r=0.328 y= — 0.0518+ 10.313x2 E( +)
o] Mol Tt Kitaol 0B WEsy B
oz MRS gla BRAS r=- 0.603 y=0.240
-5.680x = wEe] #(-) o HNC] el e
BETRe 2 KA ids o @3 MRsto Ke
Bii&ro] #HE ME A9 §X7 ARBE AT
masiz AU :

K. Potassium
w4+ B: Boron
g K+B K+B: Combination
=)
.é 30 + C: Control
g B
S w4t
= K
g
S 107 CA\

Sept. 20 Sept.25 Sept. 30 Oct.5 Oct. 10 Oct. 15

Fig.9. Boron content of normal fruit skin
affected by different dates treated.



FAEBM(Citrus unshiu MARC)S] RN ME ¥ WMERSol AMPL A B@ 19

KBB4 REN BEIIRS ALY #£5
KBRBENY 975 200 16.85ppm2 MEE ¥ ch=
%t BRAE S} K+ BERE Y clE ol 98
258 ~10F 156 Alolol &R0l FHEE HHE
sl 2851 gl RS MM BRBERNNE
RRE Y} Lilppm B8 kikollx 9K 308 B
BB ERA A4 BRATRE 9.96ppm 2 14 o
ko HA"/F WEYE 19ppm FE XM=
52.4 %0l ol Ex 9lo] KRS o] BRA 2] Hitk WA &
ole MR oA ¥& ez EHdch

Lk n2, W%, B+ S EHEiEH 2L 3
KPR KRR BRI SR A4 BE
A4 REA KRS Rl A& 4ol ool B
RERN A7 49l BRASTRAAE B4 B0 B
o] BMBE RN A7} Boket 97 258 ~108 158
Apolof] g2 Rol4 Ko B(K/Bx100) 8 H2o|
3.16~4.75% ki<t B MEE Pol A& 2.43% ~3.
08% =. (&4 Aol 2lgich otk Ko} Bsrol 48
E W5En W& R RENY 8B40 BR
e Aoz NS olx § RO o] B HL Ao
AR MNYE 2L old ez J2=y. o
24 B8A 58 1@ MBE} 7A5H, 88 258 2@
RAK K+ B 8A 258 1ia MBAR A HRBLE®
0% At g & o] 2| Hol A A4 HIHY LEH
o] 2sitt

K25 a3 BRI Sio] MIE Ao B3
o] K/BS) REE #0002 S8 £ o83 3
t}.

(1) |4Re] MEK K/Be Mol 4 @B EAs]
< A&

WIBE r=0.334 y=0.008+ 7.614x

HRBE7H ok K/Boh 458 BRREIE A
LTS

KRR r=0.0899 y=0.200+ 1.309x

AR} 2e Holuh KRAS ol A5 B
Bk WEoz MMsL Sl

BRAR r= - 0.485 y=0.302- 4.82x

normal fruits(% )

EE x& A(-) 9 #HMo) FENo HEE
ML ERe 2 KRovde aA M glch

K+ BERE r= - 0.978 y= 0.518- 9.796x

HEES A -) HERE FESA o2 Hild
HMBAEES A EMs MY 4 A vl K BR
el MIEKHE thdo] AMBEte] MEE 7Nz
si=kh

(2) BmBER) FEAN K/BL] Mikel A BMBE
e Rk

BME r=0.156 y= 0.1399+ 6.038x

E(+) o] HHMe] FES 2 BEE &l§ 2ot

KEEEE r=0.328 7= - 0.0518+ 10.313x

E(+) o o] FES mKE S M ERe
o} ¥ol Kifrol BARE olu Ax9 ER
o2 Mmdtn 9o

BEEE r—= - 0.603 y=0.240- 5.680x
BES A(-) o] 1BM0] FEdY BRREERE
o2 KA uchs 24 R 9o

K+ BREE r= - 0.120 y=0.25- 1.6219x
o] olg Ro} HRBE Aol HESY R
(=) #8] Al HRBE T 5
B Mol a6y #5575 sl Ae 2 oW
2

0,35 1

r=-0, 978
Y=0,518-9, 796x

=
=

=
$

0.15 1

0020 0025 0,030 0,035 0,045
ratio of K(%) over B(ppm)
Fig.10. Correlation of the normal fruits in
"combination treatment of potassium (K)
and boron (B)



20 Cheju Nalional Universily Journal Vol. 26 (1988)

r=—0.603
0,20 Y=0,240-5,680 x

sun-scaried fruits(%)
=]
P
{42}

010 015 020 025 030 035 040
ratio of K(%) over B{ppm)

Fig.11. Correlation of the sun-scarled fruits
in boron (B) treatment

gaEMESA THolA 108 i Aelol ARE
go] Hlo] B3 B £ Bd 0K XL YL
[ M Soll 4 v % A8A Bv BEdds &
Qch!™ % g, Y Hah ‘b G WA
Yl EEe ERRBES REL ok #Y B
$io] &% BKiZHE7L 45C~48CAR LAEG RK
o] mpEsl ino 2 MMst HAREE $AY B
Himo 2 4 FHolA Hiol wos Tl
Bizo 2 WY ASWAZ ZE A ot ME KT
FEo2 EE 3= RGBSR 479 2~38
o] mkast MFES o] MIET MRl BIERGEE( Collet
otrichum gloeosporiodes ( Denz) SACCARDO)
o] BALZ MMl A1 #5 BRI Ackn 3
ofite 1 28 2 gy TR k3t BAERE Ao R
Bk HEs ®Y AN EEsE HiEe W
kot F—iol M A9 2L [rRol Bifert Bi=
£ R¥Ko| Az BERKol 3o ol & =Al SR
Euto] ok ojm Mk EHREF7E A& Rojet
3 A7 ol MEEX T Ye RER
EEEE FEHET #R LS BREES] 4
2 RASE o] AZlox™ BREE RRY R
HA X pEaRke BEY KR EERD] BT
o BV BESH BERSS A€ o DRBES

o] &rhm #ef's Mo 20 mER) BRE HREIAL
g o, Mo TR 0RBET R RER 2
22¥, Fl2 A xolt, ABA, GA %2 WK} £HH
ERTECZA MEE e ol HREE
foll g onl RAY WEES BEE ol A
ket

* ke Ko BE @t ol & Baol RE
A a7 5eRde) WiEE Ak K4 B
= EEY £R DR Biso HigEdA 1.42%
2 Fol trle] o $ ol (F# 5~30%) KRR
#3 BEY MEE AT o KEREAA
0.84% BEXTRE o) A 0.64% ( BIRF 39828 0.39
%) K+ B174%( EE5 HFWEE 0.857%) = B
REE KEEE, K+ B ERE G2 amREeRo]
ol shphyolgle= B8R 58 1o #EESH7A 54,
8A 258 20 B®E 3 K+ BSA 258 ERENA
R EFo] 0% 2 REAHRIA HREe BEH
Aol A AEA o) A o HRY LE7 At

BRI LS mRECA 108 56 &R BAEX
& vehy we( 29 4) K K+ BREBE A+ 9A
308 o MmAESS JebAGT 108 58 REVE
&3 Jehdo} AR L] BMel vehta glck B
BEEAE 9A 308, 107 58 2L BERESE
vehiln glAlu fteeye 2 s RMBEC] e A
ol 9l ot

BATEERAIS) (1ALl A (& 4) MREEAA
WIELE SN TR S BT ERaRE
uhe ol Hh e slo) Y B BRARES R
Kol 513 gleg o 4 glon KREME #HE]
- FEbirol B ko] oo 53] 4L Himel X x 20
~28% 9] TS ERNO] IRl tite] K
1t Bigo] 27 ZolEo] BMELol NEA MY H
giato] 2 FKe] of & JebHE Sk

HRRE 3 R BN AMBEEL FiER
A EER 83% Wi 75% RN IL6% 2 EHAH
£ wE Dol geh{rEE uld EREEANE 238
AEERo A, B, Efol A £Ro] FEFH{rN A
BrEmdo) o} WTESMrol st e Moz %P
it Bigol 27 Fol £t

olv BT WA BEY Fo] ARUEIZE

— 32—



24 EH(Citrus_unshiu MARC)S] Rfid M2 ¥ WEWHol BmBLA =lA: PB 21

Eim, 5, TR NEo.E B RARHE o] BifRo] M %R
& Zolela digler EX TR B BTkl B
£ 7ol BMB L R B —~ KKt & vis}
B we] 2 g Rl Yo Salke] B #HE
L8, BERNA BREE] 283 o BERS
giol vt g Rl ML B—ERC] olzt K&s
o]} B4 ¢l MIE HAE SR REN F—ERIE
URSE Ao ALt Re@Me] R HR
BEL BENE BTE £ A3t &Ko 9
3 BRBER £Ry) 9IS ol F 8ol §
£ rRAAME b BaEE HEol 2t st AR
of W UE EHH & £BN 2R KME
A7 4 oldkn ek BB ks
SELET S HICLTE 3T 0¥ ¢ CR(4
BEac) 222d, FF2 Ak, £ BMER,
ABA, GAs} & RS #ENwes ERUHER B
BB 22 o] Y WL 9} #os Fh2
Hxolx ool Wmsl 2 GASt 3 R ol ¥ s
£ ial ABAE &M 2Rl imtie Ao 4%
2 o] 5o mMpe] B Y Aw BE RES ®Y
A4l HE e wikded ERdE A2
Tz Ach? & Rl M KBRS RER &
foll A ABBEREE BLE) Hdle) Kool
¢n, BRASRS KL & kiftol4 B/ B
%5o] HEE o]F Uk

FHEA KRF R Watd= 128 18 KEE R
ol 4] 0.88% Fphol & 1.46% ¥Eh KRk
98 28742 A4 Z7185 98 288 BEo2 Ll
£ A3 H®as= A N, Pl Sigo] =j$ 24
ehdoln 39 98 18 0.7%~2.4%0]x 108 38
Bikoll A 2 Lifkell = oA A5 1 Bigke] vehd
oz sled> 1 Kool Rk 8¢ sta 3l
ol & R0l A= 2L 2oz WMo R BE
o] Elm g9lor} 98 208 Lk SMEE & < 98

208 0.7% Ll bQidl 98 250 T 0.45% 2 WK -

#E JEME 2 3 A F7 4oz RBEE
vebdl 98 2550 BRBAERE Bl #ix gl
oh.

Bt 4ol Bsted & —Axayo 2 %rhol] 25ppm LA
o] 23 %o K Z o] e} x 176ppm Ll LolH BH

o2 8A318~10A 30871 < ME ¥4+ 67~64
ppme] 3 g4 23 ol & 19.9ppm RE oAl A = 16.
Sppmetz #glz, REN 19ppm~28ppm Alojol
A E#F7 2ok 313la #¥olA 87 308744+
Az w/mste 98 298¢ JiBME 22 ik A
wmsted MRy mapo] Sz ol #HER REIHR
A4 Q4 FlEl R e] R B W Hide
gho] A8 wh gl 0 pRE 9 208 12.2p
pmE GEVS RER Eik{E 19ppm~28ppmel &
RulX 2 BEERECA 98 208 Fi BERIRL
19.38ppm 2 it 4fio] So] 2tk 94 208 LUk W
q BABRR) Velte A2 Ko eRS 24 B
2H KEES K+ B 1A RREREAME o o] .
24ppm~25.8ppm Alolof| A Mol ol2gieh 2
g, 98 258 Lligol= @Y ML Bl Yei
I BHGE El BEe JeElhie e KERE
s} 7

B8A 50 1 MK B78 58, 84 250 2] &
EK+B8H 250 1[0 RBEA B8 BE®] 0%
ql A& of$ F88] HBERS AKERS] o
Aol A B el A B A 0] 712 A el
Aoz #EH)

BREE 4 Ki4 2 Wine KERE XL
K<l #mme Bl Kitsrs] Buliol M &
e 3t Kiare s pEsln e Aoz 4
25k wetA BREE HFde —KkWe2 B
R ko] 23 RAelch

o2}4 Bi%e] BERES BRsrol R KA
& Aoz Emss] oju E4 fool ATREY
£ BA 7ol WIEKES FA71 B S Fo Ao
K/B7hol| %EES] MMM 7) FEstz S 1%
298 Aoz K} BRIGBE =2A%H E HRRE
442 %3 BME 4+ ole vl REA KaoH
BR4re) MiE Aol Balol= o2 o HRtedf
¥ BEats 4748

o]

W =

M E A ME 3 WA EEHA REE —

—33 -



22 Cheju National University Journal Vol. 26 (1988)

E8 32 WARNY Y BEEKE 2 e o
RXe RER ME 3 WRERSTS TR ARRE
o vl & HEE AXL HR BHIYE 953 2.

1. e 8A 258 1[0 ZBE S} B+ WX 87 58
10 RBEF B3 £BFo A BREEFE] FiE
Eoll Wt A3t

2 MRARE mMEARE 2+ BXEAZERE W
2 2B BRBER] A

3. B 8A5A 1 RAE 78 56, 87 250 2@
EEE mE+ M¥X 84 258 10 BEAA KRB
4ol AY at=gich

4 PEREFARC) = HMR 40 T ¥l tisich

5. BEEAAE £3Xo| AN A HEamM
o] EMBE] o TR o] sigic). KkEKAA
HEMo) BHREE] =t .

6. BITRMFY BRB LR FEREI AL HES
EATER AR AR EEMC] BRRE
o] Mbibd Kol MEBEAAE Lk &, TH K.
SHMRRGr FrE w2 A Baso] Mhik ARo|
A3l

.

7. BRBRRENA BRBLES] mpEBERe] o §
i =ik

8 —Rol| e BMBEL MEENAE & KA
Well R}] R P B REEC)
Ae FEBEANL

9. % AR REAME o MERTS] TR
i@ o F3ich

10. me Y WEXT] REA kel 94 208
Lt s ®mAstdAd BRBERS 4R

1. MERBEA Ry aRBERY R
ER mBRSER] HAct

12. BRRAEA REFLS ARBERY R
ER BERT TR Bkt

13. BRAAENA LR} ARBERY RE
A mBERgYRe MERBES FEN MERTY
Rt Al e kol olo] MRl MERST S
Bl W Mol £EE F3U

4. ME ¥ WX HmEscl MRgle]l £Xe
HIRRST MMM ot BUREHEN, R o] £26 W
ol d5te ME o WMERT e HIEL] BR
Biikel shMayolsich

51 B XX K

1, REH—OE SR AH, 1981, <7 VHiZHT 5
Yo EBRE AR W, ER, 49(4): 534538,
2. ERMKER fAfuk, 1983, v vravo
B s8I+ 271, BMERRR D £i5,

BEBERIEH BT DT, Bl Ao f B

B OH28% #29: 6371

3 BB 195, 1977 R0 SZMEE MR M
EHA, 389,

4 BE B BEEA KR SHES, 1969 B
BELFBEHHARE BRZERRIIONT,
WE MG RBEE, 9.

5 BF E#f 1982 REOS™ET. BUIGHT
feisdr, 25-26, 179-207, '

6. HEES, 1976, #IKOSH, WHEHLE, 129

7. EME, 1986, BMLETEH, M26M

8, HR—E- fFE- A E S T RWKED B
G- ERAFUE, 1980 A v+ v SISO BER
%, RELLUHEE, 558 79-80,

9 WEF B, 1977 » o+ vESHE, BRFICL
AR, RESH LOEE, 558 7980,

10, miELsl, 1982, {0 £HL RO MFKI0)
Ph gL b U RO L BRO MK,
BB LB 57+2):23~29,

11, 8%, 1978 fHmEel MY K HHR
B, 242-249,

12, _» 1978, Bisl puEmel Bk, A&



B4EM(Citrus unshiu MARC)S) £ ME 3 MRSl HSB4 olAE YW 23

13.

14,

16,

17,

18

19,

21,

23,

G{EH), 8:1722

B B OIROCHE, 1980, B H L EO
WO ST RS RREREO MR, 2%
L@EE, 55(12): 83-84,

AT Wi A, 1961, » v Y REOBH
ICRR T S R0 BT BIE BM s » oz
2T, B, 30:189-196,

. BTHIES, 1976, ¥ EXKZ SRE, &l

@FCILGR, 67-118

Mitsuo, S, 1981, Occurrence of sun scald
in Satsuma mandarin and it's control,
International Citrus Congress, Tokyo
Japan, Nov, section M. 39

KiEEIE EEEA, 1960, REEMoOgKE
BHIEIZRRE B —R) RREB LS ED
B PR NSRS IR BR(L) gzl R S
w8 610,

“ . PAEF 7L HFWLsKA], 1962, B=iRMo
BRREEs LIS D BB ). MRS
L HBE L ARES, WRIEREEFRE
#e, 100 17-24
_r . PBRZE F0ET, 1967 BREEM
RO BT ERESIEIC T 5IR%BEIW). B
BEBRRARERELBL OB B LU HiiRM
&AMz oW, W REEBHE, 15
1-8,

. BEEE I kE E 1970, BB LB D

Higdt, BREREHAGHE S RES, 16 /
K EHER, 1969, “=RESEEMT S
kg, Wi MG ReH 3 RESL, 86-88

R. C. J. Koo, T. W. Young, R. L. Reese
and J W, Kesterson, 1974 Effects of
Nitrogen, Potassium, and Irrigation on
Yield and Quality of Lemon: J. Amer,
Soc. Hart. Sci, 9%4): 289-291,

R. L. Reese and R, C.Koo, 1975, N and K
fer talization effects on leaf analysis tree
size, and yield of tree Major Florida
orange cultivars’ J. Amer, Soc, Hort, Sci.
106(2: 195-198.

24,

26,

27,

28,

29,

3L,

.32,

33.

34,

37,

Ruth. L. Bar-Akiva, A, 1976, Mineral
nutrient as thinning agents in "Wilking”
mandarin tree, Hort. Science, 11(4):
419-420,

. ATAEH, 1973, BRAEERMO B@ROMEL

FEIEICBRY 32,3m sk, miEuide S2§1484 %
KEAEFRREES, 1024103
RFESE, 1977, B, @EMITTS LTHL,
REFE AR, 8. 46-51.
fEnE P&, 1975, : A O REEBEIIZMT 5
B, RoBHhiRETSME, 10 85-93
WEFHE T, 1967, BiHMo Hl5 LK, K
ARl iR By iR, 76-80,

” , 1969, B4 iHM o B ICi T3
e, BREEHRRBEEL, 54

. HIGER RBME BEHRE, 1976, Wl

YOFRRIBIZM T 5 HRBR), BFREL T
FREOWEEETDRIT O T, EBLE, 452):
123134

TREZ{E EUFEE- TR & 39, 1977,
BEEMO B8 BB+ 5 BF7e(81R), #
FEREOCRL 45 VERTLOME, BEWE
V9775 #HFEREWERERS, 5859
B, 1972 ddel g EMANES gy
ER, BRFTRENE

BRI B4 X A AREE 1977 BM A
iz SBEOEFNSRLE REEK L0
FRER, Mdige, 45-4:323-328.

£UELE KIEENE, 1967, HH: A0 BE
EEHCM TS KERGR2HL), szl MEETHR,
15: 918,

FHEEH WE X AERHE SLE 1982
VYA v REOBMITILE T RIEE
DR Wep, S1(2):135141

. AR E, 1977 A Lo wnRKIEHERIR

TTEEERTORE R¥ELIE 528 93
W 3 RAHERE SRR, 1967, EM s n
REOHBFMTI AL BRRREFRS,
22-24,



	Summary
	서론
	연구사
	재료 및 방법
	1. 시험구 설치
	2. 가리 및 붕소의 엽면살포
	3. 살포시기의 설정
	4. 일소발생 상태조사 기준
	5. 과피내 K 및 B 성분의 분석

	결과 및 고찰
	1. 일소발생율
	2. 과피내 K성분함량과 일소발생

	적요
	<인용문헌>



