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Effect of Micronutrients Foliar Application on Yield, Fruit Quality and Nutrients
Concentration in Lime (Citrus aurantifolia Swingle)
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Table 1: Some of the soil physical and chemical properties of soil beneath the tree in two depths
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2 > a2 s 25 T 5 = < 9 < = ﬁ\‘q\d’ e WZ T > % S) 1% 3 <
g E 75 I 2 E ~ £ 2 E 2, E 2 E 2 o E ° o E 2 E AG = 2 Y Y E

(%] ~ ~ o o ~ = 7 BN N e 3 : 3 al

3 2 2 g\ m \%\ s g\ 3 \3\ e \_1 N % N ‘13 a 3 = 3 3, - 3 ;: w }) Q

VA \ \ \ \ ~ ~ \ \,/

B R T = g %

° & & & fo) :
2 l
8 10 82 1.02 6.18 0.36 0.09 1.07 86 7.56 0.06 0.54 25.8 8.4 3.42 0-30
2 8 90 0.91 3.39 0.23 0.78 0.50 78 6.49 0.05 0.46 26.88 85 0.93 30-60
Table 2: The concentration of some nutrients in the leaves of lime before treatments
)9 o 33) JELEH ool A SO ey b 09
B Cu Zn Mn Fe Cl Na K P N
SB oS olS 30 05 s o,
mg. kg Percentage
246.19 4.07 38.40 115 206.40 0.43 15 23 0.26 2.50
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Table 3: Analysis of variance the effect of micronutrients foliar treatments on yield, fruit quality traits and nutrient concentrations in lime leaves

Slayo el
Mean squares — FESRS S eid e
090 ales o0 090 w; Qo0 090 wg.: s .la.u}m 0.0 Md.:..ul Qo0 some uw‘)“ UL:L‘) d.._h.h..u‘ delz> dlge JS oo C‘@ R 60‘)‘ SOU_I’C(::‘S of
The percentage of ~ The percentage of The average thickness The percentage of ; - - ogee Joloe § i . df variations
. . . L Titratable acidity of fruit Firut pH Yield
fruit waste fruit pulp of fruit peel fruit acidity Firut TSS
Jol Jb
First year
4.00™ 7.00" 0.023" 7.00" 0.097" 0.239™ 0.010 1765" 6 o
Treatment
5.63 7.65 0.008 8.3 0.125 0.695 0.002 1823 21 >
Error
ped Jlo
Second year
11.0™ 3.0 0.016™ 33m 0.353™ 0.168" 0.003" 1838" 6 o
Treatment
131 42 0.045 39 0.425 0.362 0.026 2050 21 >
Error
Jbo 95 5:Slee
Average of two years
9.0™ 6.00" 0.021" 22m 0.260™ 0.071" 0.0050" 2290™ 6 o
Treatment
10.2 7.31 0.034 23 0.321 0.096 0.0015 3263 21 g
Error

Qo0 B v j0 o cae g I S e o 4y 1k g NS
Ns and *: Non significant and significant at p < 0.05, respectively
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Table 3 Continued: Analysis of variance the effect of micronutrients foliar treatments on yield, fruit quality traits and nutrient concentrations in lime leaves

Slaye (Sl
a0
Mean squars (MS) _ 7 ] s aolie
Sy e cale S g9, cdale S e clale S ol cdale 290 g 253 o3 ()9 Laye ogeecl %2y s3] Sources of variations
cu 7n Mn Fe The percentage of The average of The percentage of df
diameter lime peel fruit weight lime juice
Jsl Jbe
First year
782" 429 743" 332245" 3m 24.07 10m 6 o
Treatment
158 496 169 95253 5 8.6 12 21 g
Error
ped Jbo
Second year
518" 1217 978" 6726"° 1 19" 14 6 Soss
Treatment
596 1563 290 7236 3 21 17 21 >
Error
Jls 99 ks
Average of two years
900™ 603" 14373 172847 2m 17ns 18" 6 o
Treatment
206 656 2690 65236 3 20 22 21 >
Error

Qo )0 B maw )8 lo sme g o Sre puf oy sk g NS
Ns and *: Non significant and significant at p < 0.05, respectively
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Fig. 1: The effect of spray treatments on lime yield (kg/tree)
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*: Treatment (1): control treatment or without spraying A (spraying only water, without adding a special element was done).
Treatment (2): foliar treatments with iron sulfate at a concentration of 5 per thousand. Treatment (3): foliar treatment with zinc
sulfate at a concentration 3 per thousand. Treatment (4): foliar treatment with manganese sulfate at a concentration 5 per thousand.
Treatment (5): Sprayed with zinc+ manganese sulfate at a concentration of 5 per thousand (separately). Treatment (6): Sprayed with
iron+ zinc+ copper sulphate at a concentration of 3 per thousand (separately). Treatment (7): Sprayed with iron+ zinc+ copper +
manganese sulfate at a concentration of 3 per thousand (separately). **: The means which have at least one common capital letter in
each column of "two years average” or one common small letter in each column of "first or second year average" do not differ
significantly (P< 0.05)
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Table 4: The effect of treatments on some fruit quality traits in Mexican lime

. Lo
Sl Treatments Ju
Mean 7 6 5 4 3 5 1% Year
o0 gl
Fruit pH
2.171B 2.195cde 2.197cde 2.175def 2.148ffg 2.110fg 2.097g 2.207cde™ 1
2.270A 2.283ab 2.233bcd 2.315a 2.293ab 2.263abc 2.265ahc 2.265ahc 2
2.239A 2.215AB 2.450A 2.220AB 2.186B 2.181B 2.236A *K"/IS"L“
ean
Groshee) (g Cogy Culied 20k
The average lime peel thickness (mm)
1.063A 1.053abc 1.013bcd 1.206a 0.971bcd 1.102abc 1.003bcd 1.093abc 1
0.978B 0.850d 1.016bcd 0.942bcd 0.998cd 1.029bc 0.974bcd 1.039bc 2
0.951B 1.014AB 1.074A 1.054A 1.066A 0.988AB 1.065A Sl
Mean
b iged ogrecl dayo
The percentage of lime juice
49.16A 48.88ab 48.09ab 49.44ab 51.95ab 49.73ab 49.75ab 46.28b 1
51.28A 50.23ab 52.30ab 48.30ab 54.78a 51.44ab 51.37ab 50.51ab 2
49.55AB 50.19AB 48.87AB 53.37A 50.59AB 50.56AB 48.40B U'\;IS"’LA
ean

Yoedale b g9, g b b Jgloe X e 50 0 0 clale b ol Sl b (ol Jale Y Lo (o plosil o pols paie (40,8 adlol (g0 «ol b Lais ol Joloe) salis Jlewd b ool Jolore fyaas ) Lo
clale b o Slalgas + (55, Sligus + ool Slalgas b b Jgloe £ jles 5o 10 0 clale b 5K Slalgas + 59y Slalgus b (il Joloe O Jled lio 10 0 cbale b 5K Slalgas b ool Jgloe F e 50 50
5 SzgS By S0 g b sy ya 04 e Sl (398 Jgoz 0 S o ya gl s e 0 ¥ cbale b 5K Slalg + e Slilgus + g, Slalgas + o] Sl b 3L Jole VGl e 0 Y
M I3 g 2o yd ey el 50 Sl ga3] b arblge S piie S5 By S 50 €l (i Sle> gt 50 b g Glos (Sl ) 0 L
*: Treatment (1): Control treatment or without spraying (spraying only water, without adding a special element was done). Treatment (2): Foliar treatments with iron sulfate at a concentration of 5 per
thousand. Treatment (3): Foliar treatment with zinc sulfate at a concentration 3 per thousand. Treatment (4): Foliar treatment with manganese sulfate at a concentration 5 per thousand. Treatment (5):
Sprayed with zinc+ manganese sulfate at aconcentration of 5 per thousand (separately). Treatment (6): Sprayed with iron+ zinc+ copper sulphate at a concentration of 3 per thousand (separately).

Treatment (7): Sprayed with iron+ zinc+ copper + manganese sulfate at a concentration of 3 per thousand (separately). **: The means which have at least one common small letter in each row or column
and the means which have at least one common capital letter in each row or column do not differ significantly (P< 0.05)
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Table 5: The effect of treatments on the concentration of nutrients in the leaves of Mexican lime

_ o, los
ek Treatments Ju
Mean 7 6 5 4 3 5 1% Year
(St oole p S5l 5 05 L) ]
Fe (mg/kg dry wieght)
295.68A 360a 235.75a 211a 250.5a 319.5a 302.5a 390.5a™ 1
276.77A 238.7a 291.2a 248.4a 291.5a 236.2a 358.1a 273.3a 2
299.4A 263.5A 229.7A 271A 277.9A 330.3A 331.9A oS
Mean
(25 osle p,S5LS )5 05 es) s
Cu (mg/kg dry wieght)
14.61B 8.75¢c 48.0a 7.30c 6.30c 7.35¢ 1ic 13.6bc 1
19.71A 37.90ab 30.0ab 22.24hc 7.82c 7.66bc 23.54abc 8.79c 2
23AB 39.0A 14.72B 7.06B 7.51B 17.27B 11.19B oS
Mean
(a3 osle p TolS o 05 (o) 55
Mn (mg/kg dry wieght)
59.68 A 70.65b 39.45hcd 49.7bcd 208.6a 14.77cd 16.50cd 18.06¢d 1
25.93B 31.32bcd 24.08bcd 18.54cd 60.01bc 12.14d 18.97cd 16.41cd 2
50.98 B 31.77BC 34.12BC 134.3A 13.46C 17.74C 17.24C oS
Mean

Yoedale b g9, llg b b Jgloe X e 50 0 0 clale b ol Sl b (il Jale Y Lo (0 plosil o pols paie (40,8 a8lol (g0 «ol b Lais ol Joloe) salis jlewd b ool Jolore fyg0s ) Lo
clale b o Sladgas + (55, Sligus + o] Slalgas b b Jgloe £ jles 5o 10 0 clale b 5K Slalgas + 59y Slilgu b (il Jokoe 0 Jled o 10 0 cbale b 5K Slalgas b ool Jgloe § e 50 00
5 SzgS By G 40 et b s, a0 a8 ola Sl (398 Jooz 50 S S pa gl e 0 ¥ el b 3K Sl + e Sligus + g9, Slalgas + ol Slalguw b 3b Jekxe Vs e o Y
Al IS e Qo yd gy el 50 SO ae] Gk ol o S i 5y By SO 0 € e (1Sl g o b g €Gles Sl Lo, o b
*: Treatment (1): Control treatment or without spraying (spraying only water, without adding a special element was done). Treatment (2): Foliar treatments with iron sulfate at a concentration of 5 per
thousand. Treatment (3): Foliar treatment with zinc sulfate at a concentration 3 per thousand. Treatment (4): Foliar treatment with manganese sulfate at a concentration 5 per thousand. Treatment (5):
Sprayed with zinc+ manganese sulfate at aconcentration of 5 per thousand (separately). Treatment (6): Sprayed with iron+ zinc+ copper sulphate at a concentration of 3 per thousand (separately).

Treatment (7): Sprayed with iron+ zinc+ copper + manganese sulfate at a concentration of 3 per thousand (separately).**: The means which have at least one common small letter in each row or column
and the means which have at least one common capital letter in each row or column do not differ significantly (P< 0.05)

Yo



olyor 4y sals 055 5l oolatul cde 4 Ylm! iolojl cpl jo
Jlosl csoloie gladlo (b o (sosiigal 5 gormly slaogS
Sl Hebay 1) 0,Sles il 2L Jolxe sl los
o) o5 (ST Sleogas 5l (S n sy » Ll aas Al
P p e Grized g (g Sy Jl3 Lawgte 5 PH
aols 5l 1% cdale M) cuils Gollas S5 4o Lolic
b oogee Of PH (ols i Cgllas Comdy 4 050eS
O il b oo g9y Slilsm 5 ool Slidges (3L Syl
s YIVAY o say) cdl juals o cxe (5 5bay jla 0 ¥ g
i 0 0 clle b 5Sie Sligw 86 slme 5 (VAP
elplo (s )0 AYITY) wo )5 ogeca! lo cme ]38l o
L s3hdsle ©)gon 35 Slilge 5 ool Slidge )18
» ¥V able b gy Slidgw (AL slxe o e j0 b cdile

93,5 o0 drogi (B e oge CodeS Sl sl e

6)",& L».w
Goygkes wlagss o] jo sz ) Sen wuclus 3l
Ohler g o0 Sl g o Gldge GLBI Gl
(b bails (e Ol § S Sliiss sy oKl
Sl g Slagkos She 5l Guizes g eoliié 5 Sl
ol b colem @l (B350 b sl 5 (55)5laS

Dgd oo (G908 g ST 055

S 3 o B o oS polie LB Jglxo 5T

s b cos S e pKe bl .Sl
PR cdale (Sl (VL 5 28518 2 (AL S5l
A Comd Gl yeba a5 sl Cewsws Jles opl o
sebar Jlose )0 0s JYL b jlas plo 38 cdale (1Sl
Al Jols e s b 5K cdale o YL 50 alBlos
G (5,10 ginn jobay pgo Jlo jo 3K cdale IS jsbay
alS Sl og S ol Jle o 5K cdale (Sl 4
o G e il alS 5y 5 il sbs e
0l yaie g ol Coas Sl blia Vsl a5 og boles
Ol (1 Jga2) omibjly 3o Joozr (om) 2 (1999 )
Gl les 5l Sogn o gme il Cou gy, cdale a5 ol
8513 (only o 5 50 b s oo b Jsl Jlo ) ele]
TR PPN IR B Y NESS e
Jols a5 Slajles Lol o S Sy 0 (g9, cdale .Sl
g o gime il ol Lol sausls

aS o odlive oo (1990 (M Cpg 5 pls) Buizs SO o
w‘&f‘wuj)a)ofaﬁcuﬂgﬁlalsft_gg)él}af)ls
s S sy, Sl b o sl sl s
O-Ver aly o Bhsed S 0 e wollhe clale
Sl IR Srged S SiSis pSkS 0 S e
oas O Jgux ;o aS sbles (WWYA (o 5 S95o)
Syl 513 598 oogasme 10 e clalé ol pled j0 09 co
o o il oo 2 5Wl o b (o3 Jolono sl o
Sk i el o o led plo 4 o (DS
Qilouds Bl cdale

&Ll

OlAs sy y9laS

u)l)s “_;))91...95 u,u)}ai 9 uLD.A.a.?u uLo)l.w su—‘s S K.)L‘LM w% (Jﬁ‘ .\.l.’>) OLS AJ)JU ‘_gl.Quoa) C).....‘ AYYO & ‘QSALQ‘

Asao VoY Gl ols JRidls oLl (aex ) Jle (lS Sase 4355 NYAL L woly oDl 5.0 ey Al

Bl (glisizs ik oles (3155 Lo SHU o Shes oy, dilize @l oL el S pwyp NYAL 2 R,
«65,9laS Sl O )lg «s5,5LeS Ema s 9 Lhsel lindod lojle ()l (65,0l Sliios 35 e e (5),0leS Do

asas Yoo olploles

Ao YEA Glaal Glaal ol e agds ol8idls (daz 3) a3dss g cllS :0LS 1o AP o candie

0

1. Neilsen and Hoyt



AV Gl 9l /90 85louds [ pdazmud al> | LS Oladgs' (559U

isel 5 Dlagios plejle ol 5 S Sl dsge (o33 Wz) obS oot i slagis) g3 VYV o all e
Ao VIV OV olad a0 00508 065 )5LaS ©)lh9 55,9L8

lesls Ty S Sligding duge (sl alz) ST liard 435 lobs, zrb AVVY 1 g woly Sloegs 5 -0 calsl e
Ao VYUAY o)l 4 185 )15 06555188 &)l 55,9l Sijgal 5 Dlanioss

ol 5 S Sliios dumbe LS o s dgmg 5 0, Shas Linliil sy 055 aiags Byae AVYY o olsled 5 i op osSho
Ao VA )15 065,58 slez &)l 155,9L8S gy 9 Ubigel Dlanios (lojls

Old «s)leS Sle S)lhg 65,9l Ghjgal pis il Joloe Bosb 5l OlalS 4dss AYVE e ( SLbLL 5 e (SsShe
amio V5 A ojlods 28 4y i3

3 Bl SVgarme (A g 9 9 Mes (il 4 S5 6l oge (1S )0 e 435 NYVA £ ( SLbLL 5 .z o S9Ske
aoio YYY (5 55,5la8 slez l59 55,58 Gojsel pii pll (Sol glas>

5 o5 0 8ee (IRl Sbial) 58 050 g ol (SIS 0 She Glie polie (Sl 9> Gl VTVA L e ond gz e (S5

oo AV ol 5 65,9L88 Sz &)l «55,9laS Ajgel f25 )9S Sl il Y gaze S

Ashkevari, A., Hossein Zadeh, S. H. and Miransari, M. 2010. Potaasium fertilization and fruit production of page citrus
on a punsirus rootstock: Quantitative and Qualitative traits. Journal of Plant Nutrition, 33: 1564-1578.

Bark, P. and Chen, Y. 1984. The effect of potassium on iron chlorosis in culcareous soils. Journal of Plant Nutrition, 7:
125-133.

Boaretto, J., Sanchoz-Andoreu, J., Mataix, J. and Juarez, M. 1991. Study on effectivness of chelated micronutrients
applied folair fertilization on table grape Cv. Aledo through blad analysis. Sueloy-Planta, 1 (3): 413-424.

Boaretto, R., Boartto, M., Muraoka, T., Nasciment-Filhom, V. F., Tiritan C. S. and Filho, F. A. M. 2002 a. Folair
micronutrient application effects on citrus fruit yield, soil and leaf Zn concentrations and %Zn mobilization within
the plant. International Symposium on folair Nutrient. Perennial furit plants, Merano, Italy.

Boaretto, R., Boartto, M., Muraoka, T., Nasciment-Filhom, V. F., Tiritan, C. S. and Filho, F. A. M. 2002b. Folair
micronutrient application effects on citrus fruit yield, soil and leaf Zn concentrations and %Zn mobilization within
the plant. Acta Horticulture, 594: 203-209.

Boynton, D. 1954. Nutrition by folair application. Annual Review of Plant Physiological, 5: 31-54.

Christensen, L. P., Kasimatis, A. N. and Jensen, F. L. 1982. Grapevine Nutrition and Fertilization in the San Joaquin
Valley. University California Division Agriculure Science Publication, 4087.

Debaje, P. P., Shinde, E. D. and Ingale, H. V. 2011. Effect of plant growth regulators and nutrients on quality of acid
lime (Citrus aurantifolia Swingle).The Asian Journal of Horticulture, 6 (1): 253-255.

Erner, Y., Cohen, A. and Magen, H. 1999. Fertilizing for Higher Yield Citrus. 2nd revised ed. IPI Bull. No. 4.
International Potash Institute Basel, Switzerland.

Fink, A. 1982. Fertilizers and Fertilization. Weinheim beach, Verlag, Chemie.

Ghosh, S. N. and Basra, K. C. 2000. Effect of zinc, boron and iron spray on yield and fruit quality of sweet orange Cv.
Mosambi grown under rainfed laterite soil. Indian Agriculturist, 44 (3/4): 147-151.

Ju Yen, M. 1972. Leaf analysis as a guide to fertilization of citrus tree. Agricultural Research, 21 (4): 250-255.

Kafkafi, U. and Gammer Neuman, K. 1985. Correction of iron chlorosis in peatnut (Arachis hypogea shularmit) by
ammonium sulfate and nitrification inhibiter. Journal of Plant Nutrition, 8: 303-3009.

Kazi, S. S., Ismail, S. and Joshi, K. G. 2012. Effect of multi-micronutrient on the yield and quality attributes of the
sweet orange. African Journal of Agricultural Research, 7 (29): 4118-4123.

Kulkarni, N. H. 2004. Effect of growth regulators and micronutrients on fruit drop, yield and quality in sweet orange
(Citrus sinensis Osbeck). Ph.D. Thesis, Marathwada Agricultural University, Parbhani, India.

Lindsay, W. L. 1972. Inorganic Phase Equiilibria of Micronutrients in Soils. In: Mortvedt, J. J., et al. (ed).
Micronutrients in Agriculture. Soil Science Society of American, Inc., Madison, WI. PP. 41-57.

Mengle, K. and Kirkby, E. A. 1987. Principal of Plant Nutrition. 4" Edition. International Potash Institute Basel,
Switzerland.

Mirzapour, M. H. and Khoshgoftarmanesh, A. H. 2013. Effect of soil and foliar application of iron and zinc on
quantitative and qualitative yield of pomegranate. Journal of Plant Nutriton, 36: 55-66.

Murphy, L. S. and Walsh, L. M. 1972. Correction of Micronutrient Deficiencies with Fertilizers. In: Mortvedt, J. J. et al.
(Ed.). Micronutrients in Agriculture. Soil Science Society of American Inc., Madison, WI. PP: 347-387.

Neilsen, G. and Hoyt, P. 1990. A comparision of methads to raise zinc concentration of apple leaves. Canadian Journal
of Plant Science, 70 (2): 599-603.

Obreza, T. A, Alva, A. K. and Calvert, D. V. 1993. Citrus Fertilizer Management on Calcareous Soils. Circular 1127,
Soil and Water Science Department, Florida Cooperative Extension Service, Institute Food Agriculture Science
University Florida.

Patel, P. C., Patel, M. S. and Kalyanasundaram, N. K. 1997. Effect of folair sprays of iron and sulfur on fruit yield of
chloratic acid lime. Journal of Indian Society of Soil Science, 45 (3): 529-533.

Yoy



oS 0 Shae e o5 polie Al Jplona 53l

Patil, V. D. and Malewar, G. U. 1998. Assesment of micronutrient status of export oriented mandarin orchards by soil
and leaf analysis. Journal of Indian Society of Soil Science, 46 (1): 151-152.

Penas, E. J. and Wiese, A. 1990. Soybeen Chlorosis Management. Institute of Agriculture and Natural Resources,
University of Nebreska.

Rodriguez, A., Martinez, G. and Mazza, D. G. S. 1994. Folair application of zinc in orange (Citrus sinensis) CV.
Valencia Late: Momthaly absorption and influence on productivity. Horticultural of Argentina, 13: 61-65.

Roussos, P. A. and Tassis, A. 2011. Effects of girdling, nitrogen, zinc and auxin foliar spray applications on mandarin
fruit “Nova” quality characteristics. Emirate Journal of Food Agriculture, 23 (5): 431-439.

Sajid, M., Rab, A., Ali, N., Arif, M., Ferguson, L. and Ahmed, M. 2010. Effect of foliar application of Zn and B on fruit
production and physiological disorders in sweet orange cv. Blood orange. Sarhad Journal of Agriculture, 26 (3):
355-360.

Sharma, K. K., Sharma, K. N. and Liayyar, V. 1990. Effect of copper and zinc sprays of leaf nutrient concentration in
kinnow mandarin (Citrus reticulate x C. deliciosa). Indian Journal of Agricultural of Science, 60 (4): 278-280.

Shishkanu, G. and Tilova N. 1992. Effect of micronutrient on photosynthetic productivity of peach tree. Bulltin of
Acadmic Moldva, 6: 21-25.

Swietlik, D. and Faust, M. 1984. Folair nutrition of fruit crop. Horticultural Reviewes, 6: 287-356.

Swietlik, D. 2002. Zinc nutrition of fruit trees by foliar sprays. Acta Horticulture, 594: 123-129.

Tarig, M., Shari, M., Shah, Z. and Khan, R. 2007. Effect of foliar application of micronutrients on the yield and quality
of sweet orange (Citrus sinensis L.). Pakistan Journal of Biological Sciences, 10 (11): 1823-1828.

Yof



AV Gl 9l /90 85louds [ pdazmud al> | LS Oladgs' (559U

Effect of Micronutrients Foliar Application on Yield, Fruit Quality and Nutrients
Concentration in Lime (Citrus aurantifolia Swingle)

Hosseini*, Y.

Abstract

In many citrus orchards fruit quality, such as yield, is not in appropriate status. Perhaps one of the reasons is related to
nutrition method of citrus trees, particularly in situations where most soils of country are calcareous. Main purpose of
this expriment was the evaluation of iron, zinc, copper and manganese foliar application on yield, fruit quality and
nutrient lime leaves. The elements (in sulfate forms) as single or to gether and with detemined concentration (3 to 5 part
per thousand) before and after tree flowering were sprayed on the foliage. Some fruit quality parameters were affected
by the treatments so that the use of ferrous sulfate and zinc, separately, led to a significant reduction in fruit pH and
spraying zinc and manganese substantially increased the thickness of the skin of the fruit.. In general, though nutrition
lime trees by spraying with micronutrients did not have significant effect on yield but was improved some fruit quality
characteristics; So that the pH of fruit with foliar application of ferrous sulfate and zinc sulfate with concentration of 5
and 3 per thousand, respectively, was decreased significantly (2.181 and 2.186 respectively) and manganese sulfate
treatment with concentration of 5 per thousand significantly increased fruit juice (53.37%). Thus the use of iron and
manganese sulfate as a concentration of 5 per thousand and spraying zinc sulfate as a concentration of 3 per thousand to
increase fruit quality lime is recommended.

Keywords: Foliar nutrition, Sulfat, Quality property, Fruit pH
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