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Table 1. The investigated sites of the experiments

Numbers of sites

Soil groups investigated Soil series

=~ 18+ (Red earths) 32 EANIUES Cm(Chinmienshan)(17)". P4 = 5 St(Szutsuowu)(3).
Hatesds! = TC(Tunglochuan)(12).

ﬁ@ij 5 I Yik(Yuanlikeng)(5).

(Yellow earths)

#f,:F%[[ o1 e 121 ﬁéﬁﬁ'ﬁ—r(Hek)Hengkeng@) 44 £ b5 Hpk(Hsiangpikang)(3).

(Greyish yellow F‘ 2 ﬁfﬁj—? Hyw(Hsiangyuanwo)(44). i -+ Naf(Naffu)(26).

colluvial soils) ﬁﬁi‘}fu % Nhk(Nanhukeng)(7). ~FE#f:% Tap(Tapingline)(10).
Tfﬁ]?ﬁ‘—? Tlt(Tunglintsun)(8). ~5"Ifj % Tm(Tamaopu)(14).

E‘Fﬁ 7 LR 4 (Dark 15 21 +% Hus(Hushan)(7). {i{ ik Jpk(Juanpikeng)(6).

grey colluvial soils) BT i Tpk(Toupierkeng)(2).

77+ (Litholols) 5 5k [+ Nss(Nanshinshan)(5).

' (): The parenthesis indicate the sumple sites of the soil series.
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Table 2. The yield of citrus in different s011 group in central Taiwan

Soil group Soil series No. of location Yield (kg/ha)
Red earths 1.Cm 17 24,187 ¢!
2.8t 3 21,815 c¢d
3.Tc 12 25,763 be
Mean 23,922
Yellow earths Ylk 5 16,114 ¢
Grevish yellow 1.Hek 9 19,744 d
colluvial soils 2.Hpk 3 22,083 ¢
3.Hyw 44 20,874 cd
4 Naf 26 16,741 ¢
5.Nhk 7 18,785 de
6.Tap 10 27,280 b
7.Tlt 8 39,675 a
8.Tm 14 19,723 d
Mean 23,113
Dark grey 1.Hus 7 32,032 ab
colluvial soils 2.Jpk 6 18,932 de
3.Tpk 2 33,590 ab
Mean 28,185
Lithosols Nss 5 23,171 ¢

! Different alphabet indicates significantly different at 5% level.
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Table 3. The relationship of fertilizer application and fruit yield in central Taiwan' citrms orchards

No. of locations

Application of fertilizers investigated Yield (kg/ha) Index of yield (%)
Nitrogen fertilizers(N kg/ha)
<300 80 22,617 a' 100
300-500 47 21,123 b 93.4
500-700 21 22,629 a 100.1
>700 30 18,519 ¢ 81.9
Phosphorus fertilizers (P,O5 kg/ha)
<100 46 20,173 a 100
100-200 53 21,468 a 106.4
200-300 29 21,154 a 104.9
>300 50 21,554 a 106.8
Potassium fertilizers (K,O kg/ha)
<100 30 21,355b 100
100-200 45 24,336 a 114
200-300 37 20,760 c 97.2
>300 66 20,138 ¢ 94.3
! Different alphablet indicates significantly different at 5% level.
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£122,617 ke/hali o 518.1% (4,008 kg/ha) = PSS " 150 A1 RS 061 6 1% 06 0 02 o s
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Table 4. The soil fertility status of citrus orchard in the central Taiwan

Soil group Soil pH oM Available Exchangeable cation
series H,0/s0il % P K Ca Mg
1:1 ppm ppm
Red earths Cm 5.37 2.46 235 276 965 112
St 4.10 2.10 288 358 928 59
Tc 5.36 3.59 310 301 1,084 109
Mean 4.94 2.72 278 312 992 93
Yellow earths  Ylk 4.78 2.20 748 494 2,081 352
Grevish yellow Hek 4.96 2.27 1,662 762 3,760 551
colluvial soils  Hpk 4.77 3.70 957 455 2,724 409
Hyw 4.53 2.27 656 435 1,558 214
Naf 4.37 2.00 351 287 1,196 197
Nhk 4.06 1.81 1,778 765 2,589 412
Tap 4.48 1.88 2,110 801 4,627 813
Tit 4.71 1.70 1,767 940 3,673 536
Tm 4.96 2.06 478 359 1,845 277
Mean 4.65 2.21 1,220 601 2,147 426
Dark grey Hus 5.67 3.21 426 492 2,100 215
colluvial soils  Jpk 5.08 2.35 410 371 4,044 144
Tpk 6.35 3.60 414 406 2,605 212
Mean 5.70 3.05 417 423 2,916 190
Lithosols Nss 4.50 2.12 204 133 630 71
~ ~ 4 #pH

¥1991~1995F %‘ﬁ 178&1!‘%'\[ Rl 4 #2 EpHffi 2 154,90 - 4 Kifi ] Efﬁ 1E A 4 pH
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16,741 kg/ha®* 18,785 kg/hafs (& o + HpH(fi [xHT4.5I] ™ + = %“ 4 St TR i E"IEJ[EJ%QL Naf -
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Table 5. The nutrient concentration of leaf blade sampled from citrus orchards in the central Taiwan
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93 ppm - + K] ﬁF[CIEJIEJ 4F£46ppm
g>£ Hutz71%J931nnn§i[% 7 [fil & = f Jfﬁ

Soil N P K Ca Mg Cu Mn Zn Fe B

Soil group  series % ppm
Red earths Cm 325 0.14 1.19 346 0.27 9 59 25 125 53
St 332 013 099 356 032 17 128 36 94 55

Tc 326 0.14 125 353 0.26 9 56 29 123 60
Mean 328 0.14 1.14 3.52 0.28 12 81 30 114 63

Yellow earths  Ylk 326 0.13 1.13 328 033 10 61 25 113 63

Greyish yellow Hek 320 0.13 1.06 3.66 0.30 11 70 32 121 46
colluvial soils  Hpk 318 0.13 1.18 328 0.34 13 139 38 131 44
Hyw 339 0.15 1.10 346 033 16 95 33 119 52
Naf 319 0.14 121 332 032 27 99 34 141 50
Nhk 351 0.14 1.09 286 0.30 25 71 30 111 40
Tap 312 0.15 1.19 292 0.30 13 83 31 112 45
Tt 323 0.15 1.09 287 0.32 9 98 29 138 37
Tm 330 0.15 1.09 356 0.36 11 77 27 109 63
Mean 327 0.14 1.13 324 0.32 16 92 32 123 47

Dark grey Hus 328 0.13 1.09 3.63 035 9 67 29 99 73
colluvial soils  Jpk 3.2 0.15 1.17 339 0.36 9 66 27 112 52
Tpk 3.17 0.13  1.18 3.56 0.39 9 66 31 100 69
Mean 322 0.14 1.15 3.53 0.37 9 66 29 104 65

Lithosols Nss 321 013 1.15 332 0.26 12 66 41 82 59
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Table 6. The soil series of lands suitable for citrus production in the central Taiwan

Soil group Soil phase' Tested soils series Average (ha)

Red earths Ta Chinmienshan(Cm), Pinchen(Pc) 8,540
Sanchiaolin(Sa), Shpeipu(Spp)
Szntsuowu(St), Tunglochuan(Tc)

Tunglo(Tul)
Yellow earths Ma Yinpankeng(Ip), Nanhu(Nah) 1,795
Yuanlikeng(Y1k)
IIb Touhuanping(Thp)
Greyish yellow Ta Hengkeng(Hek), Hsiangpikang(Hpk) 14,919
colluvial soils Hsitaopang(Htp), Hsiangyuanwo(Hyw)

Nanhukeng(Nhk), Shihchiufen(Scf)
Tapingline(Tap), Tunglintsun(TIt)

Tamaopu(Tm)
Dark grey IMa Hushan(Hus) 8,245
colluvial soils Shangshuiching(Ssc)
IIb Toupierkeng(Tpk)
Lithosols a Mayuankeng(Myk), Nanshinshan(Nss) 2,196
Paileng(Pal), Szumahsien(Smh)
Total 35,695

' 1. deeper soil layer (> 30-40cm)

II. upper soil layer (< 20cm)
a. well drainage
b. imperfect drainage

— N 1%;:9

& 4 ZﬁgITﬁﬁ%\'W@ BT 1T 10% ) %%g‘r@?\ ooV BT SIS B 0T 0 1)
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KES 4 F17613,576 ha
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Table 7. The details of the tested and estimated orchards suitable for citrus production distributed in
central Taiwan

Acreage goodly for cultivation (ha) Acreage fair for cultivation (ha)

Locati Total (h,
ocation Tested Estimated  sub-total Tested Estimated  sub-total otal (ha)
Taichung 12,765 500 13,265 9,984 3,363 13,347 26,612
Prefecture

Taichung

: 311 - 311 1,989 68 2,057 2,368
city

Nantou 3 3 - 3,683 487 4,170 4,170
Prefecture

Changhua i ) - 1,648 897 2,545 2,545
Prefecture

Total 13,076 500 13,576 17,304 4815 22,119 35,695

acreage (ha)
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The Investigation of the Nutrient Diagnosis and
its Status of Application in Citrus Production in
Central Taiwan'

Wen-Long Lay and Chin-Tang Wang’

ABSTRACT

The objective of the study was to evaluate the soil condition and fertilizer
application suitable for citrus production. Samples of soil and leaf from 178 orchards
were periodically collected and analysed.

The results showed that orchards in the dark grey colluvial soils had the highest
fruit yield of 28,185 kg/ha, while orchards in the yellow earth soils had the lowest fruit
yield of 16114 kg/ha. In the soil series aspects, the TIt soil sery in the grey yellow
colluvial soils had the highest fruit yield of 39,675 kg/ha, while the Ylk soil sery in the
yellow earth soils had the lowest fruit yield of 16,114 kg/ha. The investigated orchards
fertilized with N element more than 700 kg/ha, had the lowest fruit yield of 18,519 kg/ha,
while orchards fertilized with N-element less than 300 kg/ha had the highest fruit yield of
22,617 kg/ha, 18.1% higher than that of the lowest yield. In other words, excessive
application of N-fertilizer lowered the yield significantly. Generally, increasing
N-fertilizer application increased N content of leaf. The N-content in leaf higher than
3.3%, had the mean yield of 20,299 kg/ha and was 10.8% lower than that of the
N-content in leaf of 3.0 - 3.2%, the approiated range literatured. The mean pH, organic
matter, available P, exchangeable K, Ca and Mg content of the investigated soils are 4.90,
2.46%, 800, 446, 2,276 and 293 ppm, respectively. The mean of K content in leaf is
1.14%, lower than the appropriate low limit of 1.40%, and showed K diffiency from
K-uptake inhibition. We concluded that twenty-seven soil series within five great soil
groups are suitable for citrus production by the study. The total area are 35,695 hectares,
including 26612 hectares distributed in 26 soil series within 5 great soil groups in
Taichung Prefecture, 2,368 hectares in 8 soil series within 4 great soil groups in
Taichung city, 4,170 hectares in 5 soil series within 2 great soil groups in Nantou
Prefecture, and 2,545 hectaresin 3 soil series within 2 great soil groups in Changhua
Prefecture.

Key words: citrus, soil fertility, great soil group, suitable cultivation, nutrient
diagnosis.
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