T p| Vg L O R PR 52:21-32 (1996) 21

BT DR B AR SR AR Y

IHE MY BADS

wm =

BRI R BRI e i”flﬂ%ﬁ B [P TRE SPATAS LT 3 21V YR
T IRt Pl S I [ IeRR - 4 PRI %Jr ﬁ?ﬁfﬁﬁﬁw Lﬁaﬁﬁiﬁ%ﬁﬁ?&@
(545200 ~ 200-400 ~ 400-600 ™ #7600 ppm) > 7} HIAS! [ BEPTEN37E (P05 ¢ 0 ~ 300 ~ 600
g/T?F)"F\’?*fU&ufE‘ BTEL 145 F HIRRE: > 3E1HL > FF368F - FHRPESx4 m o 19915 &l
AT P SRR RS A S B ﬁ@"ﬁ ! h7200 ppmfHf > I'FFHIP,05 600
gtk 80.9 kg/bf LRy « T ﬁ@iﬁ £1200~400 ppmld > - I' | H5EL P05 600 g/Ff .V 87.2
kg/Fffs o e ﬁ@“ﬁ, £1400~600 ppml - I') TGV 79.4 kPR ly - 7 ﬁ@"&ﬁ By
#2600 ppmii » I') T H5T§EHF. 86.0 ke/fF [ £ 45P,05 600 g/if. Y 83.8 ke/bf Ly - i
*'ﬁ%%ﬁﬁ*”ﬁ@fﬁﬂ%ﬁ%ﬁ w4 ﬁﬁiﬁii [%15?‘200 ppm ° ﬁ[ﬁj\jf@ﬁ’f'&]&ﬂ/ 60.6 kg/tf -
A R T ) ﬁﬁ#ﬁi%zooqoo ppmBA i F5HHFIP,05 600 g/fF.10.5%
Brix Ry - o B E%ﬁ 17600 ppm. Vg = S ZE ik £19.8~9.7% Brix =ik (% o HEE
R BREG13 ppmit 1) e P VA AR [EPP,0s 327 gl 4 e
PR 1V AEA - it’ﬁffé[‘a’ﬁ%%%%:ﬁéﬁiﬁii F£400 ppm! | FRF T AR o

BT ¢ P! A U T

ZI
Py GHGRRAC T i 4 ] e BRI R T el ﬁ[F{[E' l/j*J
FEO2O o PG 1 BREHIOF HE $E1,000 % 2,000 ppmE o IS+ BEBHTEOEA] > T ’;af
i (BP0 T F YD
%E‘\'TI"E?’U%L + 1 }%ﬁ[\ﬂ?{g@r l;u’rg J[[EﬁF_f’FEW [;:;2;5/ ﬁg U e Llﬁ'ﬁ if”gﬁ,@(w 12,13)
CERE S ERIE %ﬁﬁ“liﬂéﬁjﬂt FTF A *E[Eﬁ J\FJ S ﬁ?‘fﬁ”'ﬁ“ ?Qﬁﬁfa ES:
ﬁ“'@w “’*W o T R S T S M I ﬁfﬁfﬁﬁ o
*7 . ﬁw%#*ﬁfrﬁ FPE M 17813,624 ha(5,754 #%) » T #5958 RIS EN13 tons ® 0 AR
IES5 E' BHER22 kg ° +'EF"1991?F 714,353 ha > & 2 114 tons » S AR F & 33 kgl fL 2 - = R
“LWBFE‘*H%IEWIF (Lo JHAT *ﬁﬁﬁ&ip RCMZEE TM o ST A ﬁgﬁiﬁfﬂﬁﬂ[ﬁ‘
o PSS g RSB DRI ﬁ?ifllﬁ?ft EEJ“O“) Rl Fl&&ffﬁéﬁﬁ‘\ﬁ'” [
“Jﬂ“ﬁ’?*?fiﬁc FUND = o — R SAPREFTY i 7 ﬁ' R E MUYV LG 0 FTJ?J ST ]

F SR i .Hlﬁaﬁﬁ}fdwﬁﬁwﬁui 57 0383 B o
pﬁmlfliﬁa&ﬁ}fdﬂifJ’Tﬂ“E v SR~ F PRI




22 B 1 3 o U AR 2T A 1

KA 4 ﬁﬁﬁbﬁ%ﬁ’#ﬁ,yfﬂi@ [J, TELYE S PEYER ,[j-%r"ﬁ féﬁﬁé’%’r FJUMTHJIH Iﬁ’ujf’fz
o S VY SRR 1) R TUR o b R R LY A BRI
B SEPREAE U T 0 B B

MR E

RS O L LU PE S (B 1N 451743822) - IR BRERSME 1 7 (TeSA-B) » 4 HTRY 1]
4 . *:THE?M?FEE P ERGE o FARIESx4 moe FRPTHITN SR o | ﬂﬁ’jéu (1) (%
#5200 ppm » (2) 200~400 ppm > (3) 400~600 ppm > (4){H #7600 ppm) > 53 145 1"] = FBEH £l
(P,Os5 : 0~ 300 g ~ 600 g/ff) » &' F,w‘/u&ﬁl =R F36T B o 2 IR 11~127] -
B RIFRE s SUPTR RS ST I EERN 600 g/FF ~ KoO 450 g/ > 7 S i R i H] (47
g Pl = J/TH%W’?W?TE'J 7{933@%?” IﬁE‘I?’?—Jr?EHJL(Refracmeter Atago N1, Brix
0~32%) » it [LE Eu?vs%f%' BT > 101 NNaOHﬁj'JL °

FpHIS ¢ = L I TR o ) R TS B (OM) -
F51ERE | Bray No. 13 & © ﬂ\%[iéﬂ'(K) 55(Ca) ~ %(Mg)[ 10.1 Nrﬁr&%?ﬁﬁ'&?ﬁﬂi 0.1 M
HCHf 1k (HCT 20 ml:+ 2 @) £58(Fe) ~ & (Mn) » #(Zn) ~ $f(Cu) » #H(Cd) » (Cr) » HLN) »
§1(Pb) « FH(B) | B A o AR B PO TR B SRR
KRGS BTN RIS SR AR B & W S 5
o HIPT 1M HCE 1500 P s (R 1 g:1 MOHCL 50 ml)™ [RL=" ik B« 811 81
B R HEY () F A B AR T AT R SR R T 198 LR ST 135K
) I"Eff*d%ﬁ?'??%‘r)m o

8 ffﬁffﬁ

m X

TEMEEREHEHNHEEZRE

J & HUP B0 19915 FEM] U BT E © 5:(400~600 ppm) -+ ﬁf' 474 P11 T (P, O
300 g/ﬁa) v 107.2 kg/MRdi > ] 12200 ppm)w[[@#(zooqoo ppm)EarF'J;[@iﬁ?I(ons 600
o/MF) D 95,5 104.3 ke/Ff % 1 « 19925 R44{{ i B || 4 H£200~400 ppm rl H 1) AP0
600 g/FK TV 106.6 ke/FEHE () » + 16 B 400~600 ppmli 4 T 358G 1 7 103 Ke/ff
1993 7% 1 1| -+ B2 Bl fy 5600 ppmf (1 F5P,05 600 g/T?F]E&: V955 ke/fk iy o+ Ry
600 ppm[ii] T 455l %E B 91, 9 keg/fr-+ V °© 1994 & BIHII] + ﬁﬁﬁﬁ%%ﬁ ¥°600 ppm ° flf[
TR 1 103.8 kg/Hiﬂiiﬁ » + BBEEAT200 ppm f[ i 75P,05 300 g/fk LV 98.6 kg/fk-
F"I AR R BN 1991F £576.1 kg/FE 0 19927 £168. 8 kg/Fk > 1993F £477.2 kg > 1994:F £},
74.8 kg/FE(Fe— ) ©

PR F11991~1994 477 ) 4 G B W RGEERL Y L2BERIAT £ HERT B9 B >

E@%ﬁ £ {5200 ppm‘[‘?E W+ II5EP,05 600 g/ﬁ{dfﬁﬁ £180.9 kg/Fk th ﬁfé ’ E“T Ttk
60.6 kgleT % 33.5% o Al £1200~400 ppmﬁf » I HEEEI P,Os 600 g/fk. & £187.2 kg/
PR > P %’ V73 9 kg/ﬁzﬁé@ 18% o {H 7 iyt ’7%} + 1#(400~600 ppm) » [} 145



PGP 4 SR B SPREF R HTTE B 23

5 79.4 kg/ﬁiﬁﬁ' o T A ﬁi’?ﬁﬁiﬁﬁ 600 pmeij‘ I 515D 86.0 kg/ﬁiﬁﬁ' o i+ 1
E;fér[gl ﬁ,ﬁffwoo ppm!’| & SRR E bR I e R A ﬁﬁ%ﬁ B 7400 ppm! -
ﬁ’%@@WFUT“ﬂWW%@o@ﬁ@ﬁTﬁ%nﬁﬁ%’&ﬁﬁﬂ 25 PRI -
B 19935 g FIAE 5 R H 2% B R (e )
T [ M G B SIS B R R A
Table 1. Yields and yleld components of citrus (ponken) as affected by levels of soil phosphorus and
phosphate fertilizer application rates (from 1991 to 1994)

Soil Phosphate

phosphorus fertilizer Yield Index No.of fruits We}fi}ll,t
P P,05 1991 1992 1993 1994 Mean per fruit
ppm g/plant kg/plant %  fruit/plant g
<200 0 48.5¢"  58.8cde 66.9a 68.0bcde 60.6bc 100 318bd  191e
300 73.9b 51.2e 69.9a 98.6a 73.4ab 121 360c 204bc
600 95.5ab  72.5bc  77.6a 78.0abcd 80.9a 133 402b 201c
200-400 0 75.6b 69.4bcd 81.8a  68.8bcde 73.9ab 122 354c 209a

300 57.8bc  56.5de 69.6a 50.7e 58.7c 97 288e 205b
600 104.3a  106.6a 75.6a 62.5cde 87.2a 144 433a 201c

400-600 0 72.70  103.0a 8l.4a 60.6cde 79.4a 131 407ab 195d
300 107.2a 52.7e 759a 53.4de 72.3ab 119 353¢ 204bc
600 60.9bc  48.9¢ 69.2a  79.5abcd 64.6b 107 329d 196d
>600 0 86.4ab  61.8cde 91.9a 103.8a 86.0a 142 438a 196d
300 56.5bc  62.1cde 71.2a 91.2ab  70.3ab 116 363c 194de
600 74.4b 82.5b 95.5a 82.7abc 83.8a 138 409b 205b
Mean 76.1 68.8 77.2 74.8 74.3 123 371 200

! Mean followed by the same letter within each column are not significantly different at 5% level by Duncan's
multiple range test.
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Table 2. Sugar contents of Ponkan fruit as affected by phosphate application to soils with different
phosphorus levels

Soil Phosphate 1991 1992 1993 1994 Mean
fertilizer
phosphorus 5
P,05 A A B A B A B A B
(ppm)  (g/plant)
<200 0 9.9ab'  9.7cd 9.7cde 11.0a 10.4a  9.0cde 9.1abed 9.9ab 9.7b
300 10.3ab  9.8bc  10.6b 10.9a 10.3a  9.2abcde 8.8d 10.1ab 9.9ab
600 10.7a 10.3ab 9.9¢c 10.8a 10.3a  9.4abcd  9.1bcd 10.3ab 9.8b
200-400 0 10.4ab 93cde 9.7cde 10.6a 10.0a  9.3abcde 9.2abcd 9.9ab 9.6b
300 9.6b 9.0e 9.8¢c 10.6a 10.2a  9.6ab 9.4abc 9.7b 9.8ab
600 10.5ab  10.5a 11.2a 11.3a 10.8a  9.6a 9.6a 10.5a 10.5a
400-600 0 10.1ab ~ 9.6cde  9.9¢ 10.6a 10.5a  9.5abc 9.5ab 10.0ab 10.0ab
300 10.0ab 9.6cde 9.4def 11.0a 10.8a  9.5abc 9.2abcd  10.0ab 9.8b
600 10.7a 94cde 9.6cde 11.0a 10.6a  9.4abc 9.3abcd  10.1ab 9.8ab
>600 0 99ab  9.7cd 9.8cd 10.5a 10.2a  8.9de 8.9cd 9.7b 9.6b
300 10.3ab  9.6cde  9.2f 10.5a 10.1a  8.9e 8.8d 9.8ab 9.3b
600 10.2ab  9.1de 9.3ef 10.4a 10.2a  9.lbcde  9.labcd 9.7b 9.5b
Mean 10.2 9.6 9.8 10.8 104 9.3 9.2 10.0 9.8
!'See Table 1.

*Fruitsize A:25-30 cm  B: 17-25 cm.
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Fig. 1. Effects of soil phosphorus on the sugar content of Ponkan fruit juice.
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Table 3. The 1nﬂuence of phosphate fertilizer application in different phoshorus content soils on total
acidity of citrus fruits

. Phosphate
Soil o 1991 1992 1993 1994 Mean
fertilizer
phosphorus 5
P,05 A A B A B A B A B
ppm g/plant
<200 0 0.70ab'  0.62a  0.62e 0.73ab  0.72a 0.64d 0.78abcd  0.67bc  0.71a
300 0.64bc 0.65a  0.66cd 0.71ab 0.74a 0.71bcd 0.73cd 0.68b  0.71a
600 0.67abc  0.65a  0.67bcd 0.72ab  0.75a 0.75a  0.81ab 0.70ab  0.74a
200-400 0 0.68ab 0.62a  0.66cd 0.63b 0.67a 0.76a 0.84a 0.67bc  0.72a
300 0.69ab 0.58a  0.66cd 0.69ab 0.73a 0.67bcd 0.72d 0.66bc  0.70a
600 0.77a 0.73a  0.75a 0.81a 0.85a 0.72abc 0.76bcd 0.76a 0.79a
400-600 0 0.73ab 0.64a  0.64de 0.70ab 0.73a 0.73ab 0.80abc 0.70ab  0.72a

300 0.57c 0.42a  0.65cde 0.68ab 0.76a 0.73ab 0.76bcd 0.60c 0.72a
600 0.68ab 0.6la  0.70b 0.72ab  0.78a 0.74ab 0.77abcd  0.69ab  0.75a
>600 0 0.77a 0.63a  0.68bc 0.71ab  0.81a 0.75a  0.77abcd  0.71ab  0.75a
300 0.70ab 0.66a  0.65cde 0.69ab  0.74a 0.66cd 0.75bcd 0.68b  0.71a
600 0.70ab 0.64a  0.68bc 0.73ab 0.77a 0.73ab 0.81ab 0.70ab  0.75a
Mean 0.69 0.62 0.67 0.71 0.75 0.72 0.78 0.69 0.73

! See Table 1.
% Fruit size (diameter) A:25-30cm  B:17-25cm.
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Fig. 2. Effects of phosphate fertilizer on total acidity of Ponkan citrus.
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Table 4. The 1nﬂunce of phosphate fertilizer applied to different phosphorus level soils on the ratios of
sugar/acidity of ponken fruits

. Phosphate
Soil o 1991 1992 1993 1994 Mean
fertilizer
phosphorus 5
P,05 A A B A B A B A B
ppm g/plant
<200 0 14.4b"  15.6abc 15.7ab 15.2abc 14.7a  14.1ab 11.7cd 14.8ab 14.0a
300 16.1ab 15.2abc 16.1a 15.5abc 13.9a  13.2abc 12.3bc 15.0ab 14.1a
600 16.2ab 15.9ab  15.2abc 149abc 13.7a  12.5bc  11.4cd 149ab 13.4a
200-400 0 153ab 15.1abc  14.9bcd  16.5a 15.0a 12.5bc 11.3d 149ab 13.7a

300 13.9b 16.2a 15.2abc 15.4abc 142a 14.4a 13.2a 15.0ab 14.2a
600 13.9b 14.4c 14.9bcd  14.2¢ 13.0a  13.4abc 12.8ab 14.0b 13.6a

400-600 0 13.9b  15.0abc 15.5ab 15.4abc 14.5a 13.2abc 12.1bcd 14.4b  14.0a
300 17.5a 16.0ab  15.0abcd 16.3ab 14.5a 13.4abc 12.2bcd 15.8a 13.9a

600 15.7ab  15.6abc 13.7¢ 15.5abc 13.9a  13.0abc 12.2bcd 14.9ab 13.3a

>600 0 15.5ab  15.3abc 14.6bcde 15.2abc 12.8a  12.0c 11.8cd 14.5ab  13.0a

300 14.9b 14.6bc  14.2cde 15.3abc 13.6a  13.4abc 11.7cd 14.5ab 13.2a
600 14.6b 14.4c 14.0de 143bc  13.5a 12.5bc  1l.4cd 14.0b 12.9a

Mean 152 153 14.9 153 13.9 13.1 12.0 14.7 13.6
1.2 See Table 2.
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Table 5-1. Qualities of ponkan fruits as affected by soil phosphorus levels and phosphate fertilizer

application rates (1992~1994)

Soil Phosphate Phosphorus content in

. Rate of fruit flesh Fruit juice percentage .
phosphorus  fertilizer juice
P P,0; A’ B A B A B
ppm g/plant % % ppm
<200 0 71.5a' 73.1ab 93.4ab 92.0ab 82ab 78abc
300 71.4a 72.5ab 93.0ab 93.0a 78ab 74bc
600 71.6a 73.6ab 93.1ab 92.2ab 75ab 76abc
200-400 0 72.4a 74.2ab 93.1ab 92.7a 77ab 75bc
300 71.4a 73.4ab 92.7ab 92.1ab 83ab 79abc
600 72.9a 75.2a 92.5ab 92.1ab 77ab 74bc
400-600 0 71.9a 73.2ab 93.2ab 92.5a 72b 69¢
300 70.7a 71.8b 92.2b 91.2b 82ab 86a
600 71.3a 73.1ab 92.5ab 92.0ab 85a 86a
>600 0 70.9a 72.4ab 92.9ab 92.7a 80ab 80ab
300 72.1a 73.8ab 93.3ab 92.5a 79ab 8lab
600 71.4a 74.0ab 93.4a 92.4ab 80ab 79abc
Mean 71.6 73.4 92.9 92.3 79 78

12 See Table 2.
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Table 5-2. Quahtles of Ponkan fruits as affected by soil phosphorus levels and phosphate fertilizer

application of rates (1992~1994)

Soil Phos.p.hate Thickness of fruit skin M(?lsmré cor.ltent Phosphorus in fruit skin
phosphorus  fertilizer in fruit skin
P P,0s A? B A B A B
ppm g/plant mm % ppm
<200 0 3.30ab' 2.97abed 68.2b 76.8a 0.084a 0.090a
300 3.34ab 3.15a 77.3a 76.5a 0.080a 0.090a
600 3.24ab 3.01abced 77.1a 76.5a 0.080a 0.092a
200-400 0 3.22ab 3.01abcd 77.2a 76.8a 0.081a 0.094a
300 3.31ab 3.06abc 77.7a 77.3a 0.084a 0.095a
600 3.18b 2.86d 75.8a 75.3a 0.080a 0.091a
400-600 0 3.36ab 3.07abc 77.0a 76.0a 0.075a 0.094a
300 3.38ab 3.05abc 77.2a 76.0a 0.087a 0.101a
600 3.31ab 3.10ab 78.5a 77.3a 0.089a 0.098a
>600 0 3.43a 3.13a 77.8a 77.2a 0.085a 0.094a
300 3.28ab 2.89¢cd 77.2a 76.8a 0.084a 0.095a
600 3.25ab 2.93bed 77.7a 76.3a 0.081a 0.087a
Mean 3.30 3.02 76.6 76.6 0.082 0.093

12 See Table 2.
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Tabel 6. Correlation coefficient among yield, and characteristics of fruit qualities of citrus (1992 to 1994)

Yield A B C D E F G H I J
A No.of fruit/plant 97H*
B Weight fruit of per A1 -.12 n=108 r=0.1895%* r=0.2471%%*
C Sugar content .01 .04 -.24%
D Total acidity 24% 0 20% 13 3%
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Yield and quality of Ponken as affected by levels
of soil phosphorus and rates of phosphate
fertilizer application’

Chin-Tang Wang, Hong-Tong Chen and Fuei-Jen Lay’

ABSTRACT

Field experiments were carried out during 1991 through 1994 to investigate the
effects of soil phosphorus and phosphate fertilizer on yield and quality of ponken fruits.
Orchards of 14 years old poken trees were divided into four classes according to levels of
soil available phosphorus (ie <200, 200-400, 400-600, and >600 ppm). Three rates of
phosphate fertilizer (0, 300, and 600 g/plant) were applied to three replications of the
ponken trees. Results from four years experiments indicated that phosphate fertilizer is
not necessary to apply to the available phosphorus concentration in soil with higher than
400 ppm. When phosphorus contents in soils was less than 400 ppm, the phosphate
fertilizer have to apply to reach a better fruit field and quality of citrus grown on the

latosol.

Key Words: phosphate fertilizer, ponken, latosol.
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