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Table 1. Effect of mulch and different fertilizer treatments on N, Ca and B content of different
flowering date fruits and disorder rate

Bt RE BoIERE
S Early flowering fruit Late flowering fruit
Fertilizer treatments N Ca B N/Ca N Ca B NiCa % % & Degree
e LL1111.0 (mg/kg)—-— of disorder{%)
i & (Mulch)

CK 66,0 32,1 023 206 Ti® 167 019 437 18.0
CaS0, 535 326 023 164 TR2 173 08 435 18.0
CaC0O, 325 314 023 167 670 177 015 378 176
CaCOh+0.5% CaCl, 542 354 023 153 el0 176 019 352 7.1
CaC0Oy+0.5% CaCly 60,0 320 034 187 775 168 017 4.6l 210
+0.2% NaBjO,

CaS0;+ Organic 710 315 030 225 T9.0 170 020 465 20.0
fertilizer

Mean 595 325 026 184 724 172 018 421 16.9

& % % (Without mulch)

CK 560 330 020 169 712 190 017 375 12.5
CaSOy 33,0 330 020 169 663 191 007 347 14.3
CaCQO, 702 355 020 197 830 217 016 382 8.6
CaCOn+0.5% CaCl; 510 345 022 148 594 198 016 3.00 7.7
CaC0y+0.5% CaCly .

0.2 NaB,O» 702 324 030 216 667 195 018 342 6.0
Egacinilmet 710 319 028 222 799 203 019 393 154
lenilizer
Mean 619 334 023 187 710 199 017 356 10.7

- INRIEER G EER N R BN SR TR R R R (1094)

BT —4F(1993 SFyiREit AT R/ SRR S W H Ewa Wt BrLR
IS AL - A% 1994 SR 450 S o i 2Rk - fR FARAE A TR T s i E e
g e Bl RATIEEE - ASERTEE N EML AP HTEEARES
SRRk - B R A 2% - A AL oiEARE - WA - SSAMIRIHA 5
BB SRR MRS EINEA - B2 FHHECRBRERNHE
PR 45 MAREATAEN BEGH  SAWMS TSRS 7953 &
0.25mgkg  #4 % 14.2%Brix; BREG R SABEEFF A 7251024 mghkg
A Ay 14.4"Brix - fERet RIS @ o AR ASRRRIE - B2 A CaSO, -
CaCO; 3 @ofish 0.5%CaCl MF RS TRE P4584F - BmiL St
BEHET - REET2SRAREZ FHE, 454 141 - b B E (R 046
BHAEF SRR EE2 TR 454 138 LhHBEM 038 - RRME N
0@ 0 A B R IR A R WA A S B A o AR T fo o o B SRR
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Table 2. Effects of mulch and fertilizer treatments on nitrogen, calcium, boron and sugar content
of normal fresh fruits.

e #H & = N Ca B NiCa Sugar
Fertilizer treatments mg'ke. ] “Brix
B E  (Mulch)
CK 86 46 0.22 1.87 14.2
CaS0y 74 54 0.22 136 13.6
CaCO; 78 57 0.21 1.36 14.7
CaCOy+0.5% CaCl, 81 56 0.22 .45 13.6
CaCOs+0.5% CalCly +0.2% 78 54 032 1.44 142
Na,B,0, 75 52 0.29 1.44 14.4
CaS0; +Organic fertilizer —
Mean 79 53 025 1.48 142
& % # (Without mulch)

CK 67 38 0.21 1.76 14.9
CaSQ0, 76 54 0.22 141 14.1
CaCoO, 70 49 0.20 1.42 14.0
CaC0, +10.5% CaCly 73 53 0.21 1.38 13.7
CaCO;+0.5% CaCly +0.2% 74 53 0.31 1.39 142
Ma;B,0; 72 56 0.28 1.23 149
CaS0, +Organic fertilizer o
‘Mean 72 51 0.24 1.47 14.4
LSD 5% 403 0.35
LSD % 542 047

= BEEEHREHSIECRER - SEISIERSBES 578 (1994-1995)

(FEEHAF - ATHMHALZYE2HE  uBREE - FaTolss LR 0
B FZ—F TR D BB AT r b4 MU RIFHEME 0L
ARAE 1994 B 1995 £ WA RAGE T A AR S T4 08
~IO02  ARTERE - RABRERMESE Yo BEHMREFNAIN - £
EMEEF R BECHFDERBLBANEARE  BARZ £ T 1y Ew
£H13% mEHEES 2.6% -

(Ve ERESEF  ERHANRAZ SR 8Y ARRHER2ETLRRA
A BEAERERGFEE R oM T DOERSMASZE 2 AR 6 Ry
B RHBR RS E LT 2R A 135 0K - RIZ4 REESHAY
@ 0.5% CaCL# R AFMH A @S > RIL 4 BARFLAETL 1185
SR RHBBERCY 088 A F  BIES R THAES 112 A - thHME
M LS A o SRR A RERBRA 199 HANEELMERY D
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6REREHEBY | RIT - 1995 FEMLIMBH TH 8RR FHE
ZA3H - HRFHMMT AR RAAEMEE - ETHERASRT Y
FERBA > S ERAE 0.5% CaCly & 0.2% NapByOr TR AL S R ST - AR
MEERF @ SRR SRS P R 2 (R 3) o sboh o SR SRS A
Hrho2 @326 BATHBMER T H B2 E -

R ARG KA F - RS % 2 B H(1994-1995)
Table 3. Effect of mulch and fertilization on fruit yield and its quality.

Hes
AR e e 85 %
: Yield Weight Sugar Acidity Degree
Fertilizer ko/plant kg/lruit 0Brix % af
1994 1995 1994 1995 1994 1995 1994 1995 disorder
treatment 1994

WA E (Mukh)

1 71 11.8 0.99 0.92 14.2 15.1 2.62 2,20 4.8

2 16.5 8.7 1.00 0.98 136 16.2 244 238 0.0

3 179 10.3 1.01 1.03 14.9 152 .72 241 0.0

4 13.2 12.3 099 0.87 13.6 147 34 219 4.5

5 1.3 12.3 0.96 0.85 14.2 15.1 308 225 0.0
__ 6 239 65 086 098 144 151 284 253 00
Mean 148 96 098 094 142 152 281 233 13

) & {Without mulch

1 212 10.8 {196 .96 149 14.9 225 247 6.2

2 145 159 1.01 0.96 4.1 14.7 218 2.37 30

3 135 11.2 1.00 1.05 14.0 15.5 2061 228 18

4 147 72 1.01 1.00 13.7 15.5 2.1 2:32 0.0

5 12.9 93 1.04 1.06 14.2 15.2 2.25 237 26
6 168 91 096 092 149 154 260 222 00
Mean 15.6 10.6 1.00 0.97 143 154 2.34 232 2.6%*%

*Fertilizer reatment 1 : CK 2 : CaSO, 3:1CaCOy 4 1 CaCOy +0.5% CaCly
50 CaCOy+0.5% CaCly +0.2% NagByOQ: - 6 0 CaS0,+ Organic fertilizer
**oMEINSEAR  RATRALERT

m - SECRREPERITSERARESR MM (1993)

AU ERARE) & AR R ¥ RARASSE 0 A1 1993 FH hLil2 R AH
Mo ERRATSERETRRNSE SR T BTRA P ARSZSE S 4
L WALEREA 17T~T6% At R Hd - £ d BRRRPAEES 1
A EALR RS ER A E o o A ES 13make 2855 3 LR 7 WA H
B 28% + M AILS WAL S T6% 2R T AR RS Impke o R P
SEHAR S AL BERA HEESL L URARE AR 56
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FAEH BRSSP REARBZAEY - RARSSSERIASLEASRE S
BREFEWAME - R/BELS AT FURALS  wHEHT R
W2 5900 A12% PAZA MR 6% « Rz BLSSREIE > kS 1 20
FEpe s 182 RRFLWAEFRE 17% « AL bt £ & AT -
HRER S WEETEMESRART - SEQRFREENE(R ) -

ALK P RASSRART F B2 E2M A
Table 4. Relationship between the N and Ca content of fruit and the degree of disorder fruit,

£ ERTHS Ex P AR IRy A
Sample t}iu[_l)TlSUrder Contents in the fruit (mg/kg) iL;éE Degree (F‘i;.}{sordcr
NO. N Ca _ %

1 100 55 1.82 17
2 99 48 2.06 20
3 113 54 2.09 28
4 95 43 2.21 28
5 {2, 25 292 32
6 82 19 432 60
7 59 10 5.90 76

A~ BERIERENEFEDRE LR

ACERER K 2 A 1995 FHAT o Bpatd R SR AT ERAR 4T 0 AT
HEFINES - AR S TUANBREANTFHAEREA PR 575948
AMZAEHEMR) SRS EENSERE - £REES & 0 RS K
ol 0.5% CaCly KRR 2 1P - 452 4 Fin el 5 & - $L8R45 0 3 d07j 56
0.5% CaCla B 0.2% Na;BiO; 2 & 38 + %5 2 #3000 - Bibf oo i - 8-
PR TIET &) #1EX -2

71 BERIRREL TR ol REBOSEOME

ATRIRRE 1995 43 R R ERES 5T ST RIE 60 &
6 BT SA Y IR pH (A AT S F - At 47 55 RZBFWERA
BRI K @ R SR 3 A A RUBS 2SS B R LR PR
S RBRE i o SR E L+ 45K 44% ~ SR e 131% ¢ HeATAR M 5L
Fe452 9 B i dodee + Ak R B AeHRA > SIH B E b 0 50 233% -~ Sl
301% « 54596 M 5 845 T 18 238 F 694 M5 RS K B ho » S5ILH BB b
212% ~ AEH|HE o 657% » 46 I AT Hhho B4k 0.5% CaCly & 0.2% NapByO;
GIEE R - ¥ EIRA PSS BLAR A0 M A A - LR pH @M o R SR
54 23R pH AR K+ H A B ST e ARy 85 K o TR L4 pH A8 - I
36,0 5% B 4% 8 3 @ Ao~ 0.5% CaCly 39T 42 A L3R pH f& -
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Table 5. Effect of mulch and fertilizer treatments on nutrient cantent in leaf.

Redd i N P K Ca Mg B
Fertilizer treatment Y - mg'kg
# F  (Mulch)
CK 1.13 011 0.82 1.95 0.19 62
CaS0, 1.05 0.10 0.89 205 0.17 71
CaCOy 1.03 010 0.81 209 0.18 76
CaCOy - 0.5% CaCl, 1.l6 0.10 0.83 249 0.22 72
CaC;+0.5% CaCl, +0.2% 116 0.12 093 214 0.21 119
NaByOy 113 0.11 0.89 2.04 0.17 75
CaS0, + Organic fertilizer
Mean 1.11 011 .86 213 0.19 79
Without mulch)

CK 1.07 0.10 0.77 203 0.17 71
CaS0 1.13 010 0.82 2.16 0.17 72
CaC0, 1.04 10 0.81 221 0.19 74
CaC0y+0.5% CaCly 1.08 0.10 0.74 235 0.18 79
CaCOy+0.5% CaCl, +0.2% 111 0.12 0.78 231 0.19 128
NaaB,0; 1.06 .11 0.72 233 0.20 71
CaS0y + Organic fertilizer
Mean 1.08 011 0.77 233 0.18 83
#6508 MieH R4 L pH RS 2T BH
Table 6. Effect of mulch and fertilizer tr on pH and nutrient content of the soil

e 28 pH oM P K Ca Mg

Fertilizer treatment % mg/kg:
$ # (Mulch)
CK 5.0 328 164 58 503 48
CaS0, 5.0 3.65 175 46 759 104
CaCOy 6.2 335 149 47 1656 306
CaCO; +0.5% CaCly 6.2 3.76 162 51 1556 159
CaC0,+0.5% CaCl; +0.2% 6.0 3.78 134 44 1093 212
Na,B,0: ; 39 3.67 168 44 1300 182
CaS0, + Organic fertilizer
Mean 5.7 3.58 158 48 1228 202
& % #F  (Without mulch)

CK 52 3.85 184 49 576 35
CaS0y 5.1 3.85 164 33 794 88
Cal0; 6.1 37 191 44 1716 331
CaC0,+0.5% CaCl, 6.2 3.53 148 42 1895 352
CalC0,+0.5% CaCl; +0.2% 6.1 393 160 46 1809 342
Na.B,0; 57 4.49 183 36 1756 151
CaS0, + Organic fertilizer
‘Mean 57 389 171 £ 144 216
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ABHEAEERRTSEEM - EARMARAMER 199 £ LRE
g — 0 1992 F R E a2 A AVRAERL - 1993 FRIMmRIE - B —ILEREET
B opICRE A RRLE - Bbir SR A SR ERRR S P RABAN L
BmEMAARA - SMETEEI0HEEFIRAREE S~9RARELRT)
At R | BRI - R A RMAAMLE 70~90 X & 3~4
B mEHEWHETARALE - ARART TS F W ILE & RIDHA
R 0 R EH 1994 A 3R viB iRk - SAE 2 RS W 1994 S 8 2% 1995
B 0.9% 0 FOTRHRIER SRS LRRT A E B2 B 3) - B FEG
BREHARNETETNZEE S EEMEE TR EHREARTE
FHRBZENDE  FRATSERRINEE2mESTAMILE P RINZR
FWR BHBETE TN RHEFE S 40199 £ 1~4 Aoy 31 HE 24 89.5mm
i 5~T7 B B @S 2647mm ; 1993 &£ 1~4 Az R4 &4 1369mm @
S~6 Az Eit@mE L 746 5mm - e dtey c SRR E TR RSB S £ F
£ HFHEmERY MRS YRANE > o 1992 F 1~3 Aeh EitdmF
B2558mm 4~5 AeRHHES 24 mm R EFTEH - R EHE EAK
SaE o MM ARG SEBEASRAES 20 Tl Bk S S
EREBYLREMz 4 & 4ok S 5-0.95Mpa 0F » BICE BB A FLE R
Ao AR - BRI B Sk S AR R - BB RN
B AL OB RS do M B o o B 45 ALERILIE 68 RIF EHET
whliE 89% A 87%  TRILMAFARTNAFTAMPEEIRT W ECHERI AL
R e IR A RRIREAS AR T E TR - FHR SRS
AT AES RN RGO ERAY - mRT A Fanfidhok - i#E
HEAFZRY HRHRRTZEFET « R ETRMFARRER o > A2t
B ERT PR e HTREERT S R - R TS
oo AT — A SR R T

FTABER 199] F£ 1995 2 A RstiEmE
Table 7. The monthly rainfall from 1991 to 1995 in Liu-Kwei area

R 17 [ & Rainfall (mm) e
Month 1991 1992 1993 1994 1995
1 0 65.5 30 25 26.7
2 35.0 101.5 1.5 45.5 36
3 9.8 42.0 101.4 60.5 18.8
4 447 181.1 310 63.9 36.0
5 1312 602 1156 3383 126.2
6 602.3 106.3 630.0 382.8 4978
7 1913.5 69.3 3535 463.8 352.0
8 2484 3109 164.3 602.4 3455
9 168.8 315.0 141.0 3105 2276
10 60.0 0 310 212.0 21.0
1 30.0 0 439 0 1.5
12 16.8 I 0 9.0 0
Total 32905 12323 1616.2 2491.2 1684.7
ESENE LT 89.5 255.8 136.9 1083 771

ERAF M 2647 241.1 7465 4022 162.2

— 45—



Z - SECPREEME - TREREERSB MG

LEREANEAFHSERET S SREAF ARONAEY) i stE
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Figl. Relationship between N/Ca ratio and degree of disorder fruit.
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Studies on the Fruit Disorder of Mango (cv. Chin-huang) in Liu-Kwei Area
Fulng Chen  Yao Chung Teng  Chuan Ju Lin'

After three years of field experiments, the fruit diserder of mange (cv.
Chin-Huang) in Liu-Kwei area was proven to be caused by high nitrogen and low
calcium uptake by plants, For the normal fruits, the nitrogen and caleium contents were
about 45-104 mg/kg and 32-73 mgrkg, respectively. The N/Ca ratios were ranged from
1.23 to 1.50. For the disorder fruits, however, the nitrogen and calcium contents were
about 62-128 my/ke and 16.7-50 mg/kg, respectively. The N/Ca ratios were ranged
from 2.06 to 5.90. The degree of disorder fiuit increased when the N/Ca ratios within
the fruit become greater. Besides, the range of boron contents within the fruits were
0.16-0.35 mg/kg. and there were not much different between the normal and disorder
fruits. Based an the survey data of rainfall, it was found that from blooming to juvenile
fruit stage, low precipitation may affect the calcium uptake, so that the calcium content
of the fruit will be lower, On the other hand, if a high precipitation is found after
climacteric stage, it will promote the nitrogen uptake and increase the nitrogen content
within the fruit. Thus, if the distribution of the rainfall is abnormal, low precipitation
before juvenile fruit stage and high precipitation after climacteric stage, the N/Ca ratio
of the fiuit at later stages will be high, resulting in high percentage of disorder fruits. For
increasing the calcium content within the fruit. and declining the N/Ca ratio and rate of
disorder fruits of mango, it is suggested to supply water and apply calcium fertilizer
during the blooming stage.

Key words @ Mango . disorder fruit, N/Ca ratio . fertilization
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