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ABSTRACT This study was conducted to observe the effects of urea foliar
spray to replace soil fertilization on defoliation ratio, shoot growth and fruit
setting in satsuma mandarin (Citrus unshiu Marc.). Twice foliar sprays of 1%
urea after harvest increased N and chlorophyll contents in leaves, and
decreased defoliation during the winter season. The growth of the ovary and
spring shoot was stimulated by the twice 0.8% urea foliar spray around the
time of bud emergence. In addition, the treatments increased the number of
flowers and fruit setting, but didn’t influence fruit quality.
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Table 1. The time of soil fertilization and the amount of the applied fertilizer.

A et F » :

SRl @ e TAjsh Qels] (Unit: kg/l0w)

7 AL 9ol SUHE BF=E de7h o Basal Additional fertilizer

W Az Aol Bl Aa Aninx Content  fertilizer ~ Flower fertilizer Summer fertilizer ~ Fall fertilizer =~ Total

(E. Mar.)" (E. Apr.) (E. June) (E. Nov.)
o] F o o)

27t o9 ai7z]el delo] H7e drh N 90 6.0 6.0 9.0 300
P 26.0 0.0 0.0 0.0 26.0

¥ 2 odTE BENNE XY HEHED ofelry K 338 338 76 338 19.0

Hof Ao ME|9| X|Jof ofFt “Time of fertilization (E :Early, M :Middle).
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Table 2. Effect of urea foliar spray on the N, chlorophyll” contents of leaves, and winter

defoliation from Nov. 9 to Feb. 22 in ‘Miyagawa’ satsuma mandarin.
N Chlorophyll Defoliation ratio
Y
Treatment %) (ug/om) %)
T1 2.80 a* 20.7 a 10.8 b
T2 2.65 b 184 ¢ 16.1 a
T3 2.80 a 19.7 b 92b
T4 2.63 b 18.3 d 16.8 a

“Leaves for the analysis of N and chlorophyll contents were sampled on Feb. 22,
1998.

YT1 : Urea foliar spray of fall fertilizer

T2 : Urea foliar spray of flower fertilizer

T3 : Urea foliar spray of fall and flower fertilizer

T4 : Urea soil application of fall fertilizer

*Means separation within columns by Duncan’s multiple range test at P=0.05.

Table 3. Effect of urea foliar spray on flowering, ovary and reduction of TTC by root in
‘Miyagawa’ satsuma mandarin.

Ovary
Date of Flower leaf Reduced TTC
Treatment Width Weight .
full bloom (mm) (mg) ratio (mg/g/hr)
T1 May 9 49 b* 783 b 0.83 a 2.32 a
T2 May 8 54 a 91.7 a 0.80 a 2.27 a
T3 May 8 55 a 93.0 a 0.71 b 2.10 a
T4 May 9 4.7 b 777 b 0.54 ¢ 2.30 a
“Means separation within columns by Duncan’s multiple range test at P=0.05.
Table 4. Effect of urea foliar spray on shoot growth and leaf fruit ratio in ‘Miyakawa’
satsuma mandarin (investigated on Aug. 2).
Treatment NO' o Lemgin of mprimns Leaf fruit ratio
spring leaves shoots(cm)
T1 52.8 b” 109 b 26.4 ab
T2 67.5 a 134 a 232 ¢
T3 54.3 b 112 b 24.5 be
T4 426 ¢ 98 ¢ 28.5 a

“Means separation within columns by Duncan’s multiple range test at P=0.05.

o} 84 AR st AHg & 1194 S, HEE(1996) = 7FeE 84 FHAN

FTHE o] 5dl 293X Y& Al o8] U9 dEATF $U1E e 2

1?7} B TFEY Bokn, JREHIE Al AP R 7REHEY AAN)E 84 A
Z ol 53l 293l AF N&H2 EQAM| Tl H|Z AA G FolA GEA o] frofabA &

HHD} 4 AT EA UEgT o 7}51%} o|AL Oﬂmlﬂl%oﬂ N BrESFE
HEAL P EPAMF Bt GUANHITE EANA fF AAFEE =9, ol w4

oM foaA Z7H=E e Table 2). T8 imm:o] Z718 Aoz AzEd.

F 9k GUARA O 99E ¢L Ehe sjowzd eae =gANd as 9

23 2(1996)% EM1996)] ANE BT gwme) s (N WIS vl EokAH Ty
HYed, oleg 7Hed ok GuAEIe] B3 o guiAu oA Male] Zo| Zw, 1 3%
o, T so= FAZF AR HEY wma =4 YepdtkFig. 1). ©|A
14 ALE HEEe 2@ F, 19909 o x guiamo] os] 9o N 27159
ez FEe FF Ul AR W A3t 9 Az v 2w, e g9

rir

2

C-Ngo| wold Aoz Bsgo} 93)g
25 AE/L 2%¥dt a2y
C-N&S Z5dAd Fojsle dhte 290
2RI (W A1, 1978) 83 Y Ao
Hol B Aldo|A 7}gH| 59} 2u]E GHAM
7F Bl vl& 2P At frele
2702 Z4EIH Aow werHch

7R Bt BHE 84 GHAMZL At
e 92 Wirle EFAE g & Aelrt
Aoy AgAsle Slojre EHE GHA
vl g7 34 U, 50em Aole] 24|
992 AR G E FHAE oA =)
Yehy Zeprt o] 22 4 4 Tt (Table
3).

old3 AYE HA(191)Y 84 ¢
of 93t sprle FA2 LRl T4l ma =7,
FHH(1989)9 #3tF 57t SelME i wHu
A3, HH(1996)= FHAH 7L 3, 6&% 3,

fr FO

z2%3 59 71”zﬂoﬁi el 7k gkl 4 &
Fdo] Wolx S v 1 F3} Actn Bad
2o & mFof Eo}iﬂfﬂoﬂﬁ 7hEH R} £
HEE 94 guAY & 49 34 992 2
ARgE S GHAE A 0.71~0.8320.2
EpA o] vl& felshAl Be Ae 1997
7HEA g w}e FA)a oko] B} & st
ANE Aoz geEdt. @A TTCHE o] &
st ARG Mﬂ e g2 Ao} gloith
F AN o 2GS} Axdele

EAE T vl& folaiAl zkelrt ller,
Ayt olfe Gl GHAME A
232~264% AR AT} 3207 EPAH|TH

goled, 53 ¥ug 24 gHrHE F
HadE v E4tHTable 4). FEiE(1990)%

q AN, Mg}, 4L 2
2 APME 22 234E At
P AT 28 894 1% FUAME

i34}

FAGLE sl hedel S, 5o At
AdsdAe vade Haert Sk Al
2 34 @ 3, 1996)3t e Ao B
W, FAZE ARt o] 3 § 2453 9a
AR FAE HEA7IL 5 RHEE
8& : S

27 Yehdths Ha(EH, 1996)2 2 o, 7} gl
a2 02 GUARIE NARS 54 30
= 14
AA AAFTS 7HEE il g el &
F5o] A "ol £AS HHE AdHEHA F 12
ANA AgEte] dde 2242 Aor % o
LN 10
AN 84 GUNTE 9F A2PBS = g
T
AA8) FNZTG R Bug dE EiF1972) ©
9 A3 1(1996)7 9o, Hass(1947), 6
Jones$} Steinacker(1953) 52 # &3 o 4
Acl ARG 8oe BRoR F7H Nov.1997 Feb. 1998 May 1998
EGAM Bl g AagFol 3439 F7t Month and Year
oty ged, B AP 2L 2948 & F
At Fig. 1. Changes in C-N ratio of leaves after urea foliar spray in 'Miyagawa’ satsuma
mandarin.

KOR. J. HORT. SCI. & TECH. 16(4), DECEMBER 1998



Table 5. Effect of urea foliar spray on fruit characteristics in ‘Miyagawa’ satsuma man-

darin.
Treatment Fruit weight Peel thickness Soluble solids Acidity Specific Peel color
(6) (mm) (. Bx) (%) gravity (@*)°
T1 105.3 a’ 13 a 11.1 a 1.16 a 0.89 a 25.7 a
T2 1015 b 14 a 11.7 a 1.26 a 0.88 a 24.2 a
T3 102.6 b 13 a 11.0 a 1.19a 088 a 24.8 a
T4 1072 a 1.3 a 112 a 128 a 090 a 24.7 a

“Measured by color meter(CR-200)

Means separation within columns by Duncan’s multiple range test at P=0.05.
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