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Effect of Fertigation on Nutrient Uptake, Growth, Yield and Quality of Longan
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ABSTRACT

A field trial was conducted during 1999-2000 season consecutively in the mature
Sichompoo longan orchard established on Hangchat Soil Series (clayey, mixed isohyperthermic
Oxic Paleustuits) at Hangchat Horticultural Experiment Station, Lampang province. The
objective of the experiment was to evaluate the efficient use of water soluble fertilizers
through the irrigation stream (fertigation) using a simple and inexpensive injection pump
operated by Venturi principle. The longan trees were irrigated with minisprinklers wetting
75% of the under-canopy area. Three rates of fertigation, 300-125-375, 600-250-750 and
900-375-1125 ¢ N-P2OS—K20/tree/year were compared with broadcasting of 900-375-1125 ¢
N-PZOS—KZO/tree/year. Nutrient distribution through the soil profile, nutrient uptake, growth,
yield and quality of jongan were recorded. Results showed that fertigation rate of 600-250-
750 g N-PZOS-Kzoftreefyear produced significantly high yield , number of leaf per tree,
uptake of nitrogen, phosphorus and potassium over broadcasting fertilizer of 900-375-1125
g N~P205-K20/tree/year. Fertigation rate of 900-375-1125 ¢ N—PZOS—Kzoltree/year had
the highest ammonium content in the soil. In this study, fertigation at any rates tended to
promote better leaf carbohydrate and yield quality of longan as compared to that of

broadcasting fertilizer.

Key words: longan, fertigation, yield quality, nutrient uptake
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Figure 1. Effect of fertilizer treatments on vertical distribution of soil ammonium (NH*;N)
separation of means within each soil depth at 5% level by DMRT
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Figure 2. Effect of ferdilizer treatments on vertical distribution of soll nitrate (NO'3~N)

separation of means within each soil depth at 5% level by DMRT
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Table 1. Soil properties prior to beginning of the experiment at Hangchat Horticultural

Experiment Station

Soil depth (cm)

Parameter
0-15 15-30 30-60
pH (1:1) 52 5.5 5.4
OM (%) 1.35 0.61 0.48
Avaiiable P {mg/kg) 42 42 18
Exchange K (mg/kg) 55 55 12
CEC {cmol/kg) 3.2 - -

15.6 Nn./nn.) SswannSunadmamlniu
Tunssuds8ug (0.8-6.8 wn/nn.) aghef
dpdrdymenda msliljsluszunihdan
2 lu 3 (@@ 600-250-750 N3 N-P.0 -K O/

dwAl) uazdam 1 1w 3 maaé’mqﬂ']‘s‘léﬂsma

@ (9M31 300-125-375 Nu N-P_O_-K O
awl) WnsezaudFaluasnludu
(0.4-5.1 un./nn.) hluandranunssudtms
lai] pmeualUSn o luasmlugs 1.9-4.1
un./nn. (Figure 2)

Table 2. Effect of fertilizer treatments on leaf number per canopy area of longan during
1999-2000
Treatment Leaf number/canopy surface area 1 sq. m
Application  Rates (gN-PO-K Oftreelyear) 1999 2000  Average" Index
Broadcasting 900-375-1125 810 b 766 788 b 100
Fertigation 300-125-375 838 b 971 905 ab 115
Fertigation 600-250-750 1144 a 845 994 a 126
Fertigation 900-375-1125 972 ab 778 875 ab 111
Mean 941 840
CV % 22.2 17.3
CV (a) % 3.3
CV ()% 20.2

1/ Combined analysis
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Table 3. Leaf nutrients of longan after fertilizer application during 1999-2000
Leaf nutrients
Treatment {%) (mgrkg)
N P K Ca Mg Fe Mn Cu Zn
1 181 b 012 ¢ 1.00 082b 0.19 48 165 9 13 b
2 1.89 ab 013 bc 1.06 0.90 b 0.22 42 176 15 15 ab
3 1.96 a 0.15 a 1.12 1.16 a 0.22 40 209 13 17 a
4 183 a 0.14 ab 1.16 1.00 ab 0.23 42 185 16 i7 a
CV {a) % 9.0 10.0 14.0 55.0 21.0 16.0 18.0  40.0 43.0
CV {b) % 5.3 10.9 10.5 239 19.6 31.2 284 575 16.6

Treatment 1
Treatment 2
Treatment 3
Treatment 4
In a column,
by DMRT
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= Broadcasting (g 900-375-1,125 N-ons—Kzo/tree/year)

= Fertigation (g 300-125-375 N-PEOS-KEOItree/year)

= Fertigation (g 600-250-750 N—PEOS-KZO!treefyear)

= Fertigation (g 900-375-1,125 N-PZOS-KEO/tree/year)

means followed by a common letter are not significantly different at the 5% level
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Table 4. Effect of fertilizer treatments on macronutrient uptake of longan during 1999-2000

N uptake (gN/treefyear) P uptake {gP/treefyear) K uptake (gK/treefyear)

Treatment
1999 2000 Average” 1999 2000  Average" 1999 2000  Average"

T1 1,385 1292b 1338b 94 94 b 94 b 821 669 b 745 b

T2 1,372 1349b 1360b 84 94 b 94 b 813 733 b 773 ab
T3 1,604 2090a 1,797a 103 163a 133 a 864 1187a 1,026 a

T4 1,541 1,656 ab 1,598 ab 101 137 ab 119ab 929 1015ab 972 ab
Mean 1,450 1,597 96 124 857 901

CV % 119 327 203 333 168 339

CV (a) % 343 24.9 54.4

CV (b) % 25.5 29.4 27.1

Treatment 1 = Broadcasting (g $00-375-1,125 NnPZOS-KEOItree/year)
Treatment 2 = Fertigation (g 300-125-375 N—ona—KzO/tree!year)
Treatment 3 = Fertigation {g 600-250-750 N-PZOS-KZOItree/year)
Treatment 4 = Fertigation (g 900-375-1,125 N—PZOS-KZOItree!year)

In a column, means followed by a common letter are not significantly different at the 5 % level by DMRT

t

1/ Combined analysis

wuhmbioluszumindaniiniudanms latlone@n 19-34 % (1598-1797 niu N/
f% uazdas 2 11 3 vpIdaTIItu 1w sw/dl) iinUTnmmigalivesnads Tuly

USinmmsgaldlulasaululyldzoniims loganimslatomedin 26-41 % (119-133

Tabie 5. Total Nonstructural Carbohydrate (TNC) content of longan leaf in 2000

Treatment Leaf TNC, Total Nonstructural
Carbohydrate
Application Rates (g N-ons-KZO/tree/year) {mg D-glucose/g leaf dry weight)
Broadcasting 900-375-1,125 22.8
Fertigation 300-125-375 26.0
Fertigation 600-250-750 36.0
Fertigation 900-375-1,125 34.8
CV(%) 34.4

in a column, means followed by a common letter are not significantly different at the 5 % level by DMRT

Thai Agricullurat Research Journal Vol.21 No.1 January - Aprit 2003 53



njy P/awl) gtazLﬁwﬂ%mmnﬁgﬂw
TnunmBoalulyldgandmisladonsdiu
30-38 % (972-1,026 n3y Kiew/l) Tuamed
msladandnlimanmisnanlulasian
WoswWate wazlwunaidon 1,338, 94 uaz
745 034 N, P uae K/awi euanau (Table
4) a‘f’i%%’unqﬂﬁ’ﬁnlm:uumfﬁ@m 11u3
gasgannedulilTnmmgaldmaaims
wen Liwandvnumalaioniediv

mmsﬁ'aa%’mjaaﬂﬂﬂuiﬁtmsmf‘?la&ag‘i%gﬂmaa
4
Tassadaluly
mIanEnl w.e. 2543 Wuiims
l59gluszuning 3 das fuuwalidunas
‘Lﬁﬁhm’mLﬁu%’waqmﬂﬂmm@ﬂajayﬂu
svaslamsaiululy gandmisladomadiu
o Al ' = o
wazitasaniinoawiasiulmesmiluilay
fanndansaanaenuaznTldNaniaTal
Taiwa (ASnyuazaouz, 2535; Tawdduasani,
2530; AAYTIOUAZAE, 2543) BIgnanam e
., e W e 4 v ar = @
Tamvl,m‘lmmgﬂlm:uuumna@mmmﬂuu
nazlvdnaamwmnadgdvle wazmslw
=Y 1 o A Q- +| =)
wanRa laanian lenldTuloniedn (Table 5)

USuInN1508NRanIaEMII IMHARAR
mﬂﬁﬂuluizuufﬂﬁumiﬁfﬁ&ﬁaﬂﬁ
USinmnseenaanuadan l(79-84%) anil
mﬂﬁﬂumeau FofSummsaenaanuas
a1l 78% (Table 8)
mﬂﬁfgsﬂmwmﬂfﬁ@m 2 lu 3
°JJaa5@1‘;’37}'1315%131s;mﬁw.m:é'@mﬁl,ﬁﬁué’@ﬁ']
mafulinanda luandanueiidutalay
Ieiniady 1.834-1.856 ﬂﬂ./‘ﬁuﬁﬁamwﬂu

54

1 A7.9. UAIEL uans 2 nTadtlkanGe
ganhmﬂﬁ'ﬂﬂmxmﬁwéﬁﬂ 1 lu 3 289
aATINTIAW(1.409 ﬂﬂ.lﬁuﬁﬁammm 1
A%.40.) uaznﬁs’léﬂﬁmaﬁuﬁlﬁwamam 1.036

ar

NNAUAAIMTIWN 1 @50, (Table 7)

AwIAYSHINTHE
rm'l,ﬁ'ijﬂlm:umf’wgnﬁmﬂﬁmwm
USHaTHa binanaanua 1 awTa(11.79-
12.19 8U.T3.) m'zm‘ﬂﬁ'ﬂﬂmzuuﬁmné’mw
11%'@1"1L-a'é"ssg&ﬂ’hm'ﬂﬁﬂﬂmq@uﬁlﬁmm@
Y31nasua 10.34 au.wu. ag19lnyEIAgy

NNE0A (Table 8)

@;mm‘wmauamm:mg‘[,mlamaéﬂﬂ
mﬂﬁ’ﬁslm:uuﬁmné‘mw anu
W 19.08-20.75% Brix gan’hmﬂﬁﬂu
naRAlRaITunIIn 18.78% Brix uag
mﬂﬁ’ﬂﬂmzuuﬁ'ﬁqﬂé’@ﬁﬂﬁ'mﬂwml,ﬁa
(0.67-0.72 W) MINNTHUAING (3.02-3.05
) AIUYTIVDING (2.76-2.80 T.) §anT
o+ a A 9 Py
mﬂﬁqﬂmmumiwm’mﬁmma 0.61 .
ANNTNUBING 2.91 T, WAZAINNENIVDY
A & \
NE 2.60 TN, AIURIAU MmsAnENasItwuIn
m'ﬂﬁﬂﬂ’lmwmh 8897 600-250-750 LA
900-375-1,125 NTY N-PZOS-KQO/f?TW?J 9%
AanunLaslian 0.75-0.80 uN. gandn
msladlenmefiu (0.68 wa.) atnelisdny
NURDG(Table 9) WALIINNITHITIVUEIN
inwasnshiidywinaan lawanfiTmiadunys
e ol e A ol
wuTa bRt ianu19asdnTuanTadNg
' = ) el e
Aau mMafufigrunnniia lwhiilfannun
o & w4 H Wy el A d
sonumslvdaluszunihaadwismawiien

A RdnnsnEng U9 21 aUuf 1 unmay - wsnenl 2546



Table 6. Effect of fertilizer treatments on flowering of longan during 1899-2000

Treatment Flowering (%)

Application Rates (g N-PZOE-KQO/treelyear) 1998 2000 Average"
Broadcasting 900-375-1,125 81 75 78
Fertigation 300-125-375 78 86 82
Fertigation 600-250-750 82 75 79
Fertigation 900-375-1,125 89 79 84
Mean 83 79
CV % 15.1 228
CV (a) % 23.4
CV (b) % 18.7

in a column, means followed by a common letter are not significantly different at the 5 % level by DMRT

1/ Combined analysis

Table 7. Effect of fertilizer treatments on vield of longan during 1999-2000

Treatment Yield (kg/canopy surface area 1 sq.m)

Application  Rates (g N-P,O_-K Oftreelyear) 1999 2000 Average"
Broadcasting 800-375-1,125 1163 b 0.910 ¢ 1.036 b
Fertigation 300-125-375 1.626 ab 1.195 be 1.409 b
Fertigation 600-250-750 2.050 a 1.663 ab 1.856 a
Fertigation 900-375-1,125 1.825 a 1.843 a 1.834 a
Mean 1.666 1.403
CV % 22.2 254
CV (a) % 48.0
CV (b) % 23.7

Treatment 1 = Broadcasting (g 900-375-1,125 N—PZOS-KZOIEree!year)
Treatment 2 = Fertigation (g 300-125-375 N-PZOS-Kzoltree!year)
Treatment 3 = Fertigation (g 600-250-750 N—PZOS-Kzoltree/year)
Treatment 4 = Fertigation (g 900-375-1,125 N-ons—KZOftreefyear)

In a column, means followed by a common letter are not significantly different at the 5 % level by DMRT

1/ Combined analysis
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Table 8. Effect of feriilizer treatments on fruit volume of longan during 1999-2000

Treatment Fruit volume {cubic cm)
Application Rates (g N-P_O_K Oftreelyear) 1999 2000 Average"
Broadcasting 900-375-1,125 9.86 b 1081 b 10.34 b
Fertigation 300-125-375 10.81 ab 13.27 a 12.04 a
Fertigation 600-250-750 11.24 a 13.13 a 1219 a
Fertigation 800-375-1,125 1145 a 12.14 a 11.79 a
Mean 10.84 12.34
CV % 52 8.0
CV(a)% 12.0
CV (b} % 7.0

In a column, means followed by a common letter are not significantly different at the 5 % level by DMRT

1/ Combined analysis

Table 9. Effect of fertilizer treatments on fruit size and fruit quality of longan analysed from
combined analysis data during 1899-2000.

Treatment
Parameter
1 2 3 4 CV(a)% CV(h)%
Fruit width (cm) 291 b 3.02 a 3.05a 3.04 a 4.4 2.7
Fruit length {cm) 2680 b 2.80 a 278 a 2.76 a 5.7 34
Fruit thick (em) 267 a 0.59 b 2.69 a 273 a 4.0 2.2
Seed width (cm) 1.31 1.27 1.34 1.29 5.0 5.3
Seed length {cm) 1.28 1.25 1.28 1.28 9.0 5.0
Seed thick (cm) 1.13 1.13 1.13 1.1 1.0 37
Aril thick {cm) 061b 0.67 a 0.69 a 0.72 a 12.9 ) B.7
Pericarp thick (cm) 068 b 0.73 ab 0.75 a 0.80 a 12.2 9.4
Swesetness (%Brix) 18.78 b 1922 b 19.08 b 2075 a 1.9 7.8
Aril weight (g) 815 b 9.20 a 9.03 ab 910 a 57 9.6
Pericarp weight (g) 2.43 2.73 2.65 2.68 8.7 14.4
Seed weight (g) 1.49 1.40 1.53 1.49 16.0 13.3
Fruit weight (g} 12.06 13.30 13.21 13.26 8.7 8.7

Treatment 1 = Broadcasting (g 900-375-1,125 N—PQOE-KZO/treelyear)

Treatment 2 = Fertigation (g 300-125-375 N-P205~K2O/treelyear)

Treatment 3 = Fertigation (g 600-250-750 N~P205-K2O.’tree/year)

Treatment 4 = Fertigation (g 900-375-1,125 N-ons-Kzoftree/year)

In a row, means followed by a common letter are not significantly different at the 5 % level by DMRT
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Table 10. Comparative cost and benefit analysis among fertilizer treatments utilizing
combined yield data during 1999-2000.

Yield Yield Yield price Fertilizer Different  Net income Different  Marginal
Treatment (kg/canopy {kgfrai) {haht/rai} price of (bahtirai) of net rate of
1 sq.m) {baht/rai) fertilizer income* return
Price (MRR}
1. 1.03 1,426 28,511 2,055 1,379 26,456 -11,644 -8.4
2. 1.40 1,939 38,776 676 0 38,100 0 0
3. 1.85 2,654 51,077 1,379 704 49,658 11,698 16.5
4. 1.83 2,524 50,472 2,055 1,379 48,417 10,317 7.5

Treatment 1 = Broadcasting {g 900-375-1,125 N-P205~K20.'treelyear)
Treatment 2 = Fertigation (g 300-125-375 N-P205-K201treelyear)
Treatment 3 = Fertigation (g 600-250-750 N—PZOS—KEOItreerear)
Treatment 4 = Fertigation (g 900-375-1,125 N-onsuKzoftree/year)

* Different of net income between other treatment and treatment 2 and/or Different of fertilizer price

between other treatment and treatment 2

Remark : Cost and henefit analysis are based on the following data

1.
2.
3.

The cost of longan yield is 20 baht/kg

The cost of 46-0-0, 13-0-46 and 0-52-34 are 7.75, 23.50 and 36.00 baht/kg, respectively

Marginal Rate of Return (MRR) are derived by using treatment 2 as a bench-mark of the lowest

investment ; MRR are then calculated from the different between other treatments and treatment 2

Therefore, MRR are calculated from the formula, MRR = (Diiferent of net income between other

treatments and treatment 2 / Different of fertilizer price between other treatments and treatment 2)
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