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Effect of calcium and boron on preventing skin cracks

of ‘Fuyu’ persimmon
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ABSTRACT: The study was conducted in a 15-year old ‘Fuyu’ persimmon plantation at Suan
Song Saen, Doi Pui Research Station, Chiang Mai province to compare foliar application effect of
calcium and boron on preventing skin cracks, quality and fruit yield of ‘Fuyu’ persimmon and leaf
nutrient concentration at 2-month before harvesting fruit yield. The experiment was arranged in a
Randomized Complete Block design with four replications. Treatment comprised foliar applications
of pure water (T1), calcium chloride 0.25% (T2) and 0.50% (T3), boric acid 0.15% (T4) and
0.30% (T5). Five litres of pure water per tree were used for spray of which the application was
carried out every two weeks for six times, starting from May until July 2016. Result showed that
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foliar application of calcium chloride 0.5% (T3) significantly promoted the highest complete
fruit number of 82.5 fruit/tree, skin-cracked number of 169.0 fruit/tree, and sellable fresh weight
of persimmon fruit of 18.73 kg/tree. Foliar application of boric acid at both concentrations
(T4 and T5) significantly gave the highest fruit’s width, length, height, weight and absoluteness
and also significantly stimulated the highest leaf boron concentrations of 30.7 and 23.4 mg/kg,
respectively, whilst the concentration of other plant nutrients was not different when compared

among treatments.

Keywords: persimmon, highland soil, skin cracking, calcium, boron
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Table 1 Property of soil in the experimental area prior to conducting the experiment

Properties Topsoil (0-30 cm) Subsoil (30-60 cm)
pH (1:1 HZO) 5.42 5.46
Organic matter (g/kg) 63.3 3.29
Total N (g/kg) 2.94 2.86
Available P (mg/kg) 19.1 70.4
Available K (mg/kg) 261 381
Available B (mg/kg) 25.3 38.3
Extractable Ca (cmoIC/kg) 7.04 8.25
Extractable Mg (cmol /kg) 0.98 11.61
Extractable K (cmolc/lzg) 0.19 1.16
Extractable Na (CmoIC/kg) 0.20 0.01
Cation exchange capacity (cmol /kg) 111 10.2
Base saturation percentage (%) ‘ 38.4 60.8

Table 2 Fertility level of soil in the experimental area prior to conducting the experiment

Depth OM Avail. P Avail. K CEC BS Total score  Fertility level
(cm) (g/kg) ( mg/kg ) (cmol kg) (%)
0-30 63.3 19.1 261 111 38.4 Medium
3) (2) 3) ) (2) (12)
30-60 3.3 70.4 381 10.2 60.8 Medium
(1) (3) (3) 2 (3) (12)
Scoring is used for the assessment of fertility level.
The score is presented in blanket within the table where:
Level oM Avail. P Avail. K CEC BS
(g/kg) (mg/kg) (mg/kg) (cmol /kg) (%)
Low (1) <1.5 <10 <60 <10 <35
Moderate (2) 1.5-3.5 10-25 60-90 10-20 35-75
High (3) >3.5 >25 >90 >20 >75

Total score of 7 or less, fertility level is low; total score between 8-12, fertility level is medium; total score of 13 or

more, fertility level is high.
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Table 3 Effect of calcium and boron foliar application on fruit yield of ‘Fuyu’ persimmon

Treatments Complete fruit Skin-cracked fruit Total fruit Sellable fruit
(no./tree) (kg/tree) (no./tree) (kg/tree) (kg/tree) (kg/tree)

T1 43.5° 7.72 135.0° 14.3 22.04° 13.49°

T2 6.0° 0.57 24.%* 3.5 4.07° 2.27°

T3 82.5° 7.84 169.0° 16.8 24.67° 18.73%

T4 40.0° 3.15 145.5° 171 20.03" 13.95%

15 51.5° 5.67 106.0° 19.7 25.41° 15.47°

F-test * ns * ns * *

%CV 16.3 38.2 25.0 31.8 22.8 22.5

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different
superscript letters within a column indicate a significant difference according to Duncan’s multiple range test at
P <0.05.

T1=no CaCI2 nor B; T2 = CaCI2 0.25% (w/v); T3 = CaCI2 0.50% (W/v); T4 = H3803 0.15% (W/v); T = HBBO3 0.30%
(w/v)
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Table 4 Effect of calcium and boron foliar application on fruit quality of ‘Fuyu’ persimmon

Treatments  Width  Length  Height Weight TSS Firmness  Peel color  Absoluteness
(cm) (cm) (cm)  (gffruit)  (%brix)  (kg/cm?) (score) (score)

1 6.57°  6.08° 512° 1224°  11.36 26.18 3.2 2.8°

2 6.78° 617  519°  1401%*  11.52 25.91 2.8 3.0%

3 6.75° 6.33° 533" 1232° 1158 25.11 3.2 3.8°

4 6.94°  6.42° 555  164.3°  11.67 26.55 3.2 3.6°

5 6.76°  6.48° 5647 151.2"  11.21 25.85 3.2 3.0%
F-test * * x x ns ns ns *

%CV 2.2 2.1 3.6 14.9 4.7 6.4 11.8 13.0

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different

superscript letters W|th|n a column indicate a significant difference according to Duncan’s multiple range test at

P <0.05.

T1=no CaCI2 norB; T2 = CaCI2 0.25% (W/v); T3 = CaCI2 0.50% (W/v); T4 = H3803 0.15% (w/v); T5 = H3803 0.30% (w/v)
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AnNAUNNUAUEY e NUgn TutlseimAtinTuaus

(Clark, 1985) uazlusail (Eaton, 1944) 415U
mmﬁm%ummm@mmﬁu I WA Tunan
N194139a2849 Sato et al. (1955) waz Nakamura
(1972) Iumuwﬁuﬂi:mmjﬁu way Clark and
Smith (1990) TutsematinTuaus
MsAnEnHaTeLAaEeL LAz TITaUAHNNG
lusiaandinduaessinamns ulunaumnuly
494 2 IAeuRRUALIREINANAR WUT1 NTaANY
wraiden waztusaunsluliinfiaoudisduaea
815 VNTUAN LLmﬁmmmiimﬁmfmmmnr}mﬁu
Tnenavnzlunsdivasuaaideniingdn A i

863

Tululdfmuduiusiuniuni1mmaaeena
ARENBLAATEIN (T2 waz T3) uratingla (Table 5)
WaiarsaunBunuanudinduaessinaiuis
wanufreudenn Funnenudindiuaessigemis
Tlunausumuing Reuter and Robinson (1997)
U v v 1 a o
wuan podinduresluinsauwuet]lunde 22.1-
24.0 n./nn. agfluszAunneives (Sato etal., 1955;
Nakamura, 1972; George et al., 1995) iuLAgA
funeanaiandenaeluide 1.9-2.0 n/nn. (Sato
et al., 1955; Nakamura, 1972; Clark and Smith,
1990) A NdNdvaatnunaidenluluLanaldi
& o = P~ oy al
Wi watmonuilgnluniamesasiiuws i
Inunaidenanaas ldineane Lﬁmmﬂmﬁiﬁ@m
nsAneeelluidy 10.9-12.6 n./nn. Famndn
mumwmwaem'aﬂ'luwm 14.7-30.9 n./nn. (Sato
etal., 1955; Nakamura, 1972) SR N TN
MuansAndAnes luide 1.6-1.9 n/nn. 104
seAUiNewaaefludt 1.7-7.7 n./nn. (Clark, 1985)
2 2 = Y @ 1
AN uraskAatTde s luluwanaliiugn
. 4 O

nauuunlgnlunimasesiiuvualiinnazuans
ansmaLtuanaiu Tnananisine liaag Ty
WAt 5.2-8.1 n./nn. InusiszALeanaat luide
10.1-28.0n./Nn. (Sato et al., 1955; Nakamura, 1972)

Table 5 Effect of calcium and boron foliar application on primary and secondary plant nutrient

concentration in ‘Fuyu’ persimmon leaf sampled at 2-month before the harvesting time

Treatments N P K Ca Mg
( g/kg )
1 24.0 2.0 11.5 6.4 1.9
2 22.7 1.9 12.6 6.5 1.7
3 23.0 2.0 11.3 7.1 1.6
4 23.2 1.9 1.5 5.2 1.6
5 22.1 1.9 10.9 8.1 1.7
F-test ns ns ns ns ns
%CV 8.8 6.3 11.6 20.5 27.1

ns = not significant.

T1=no CaCI2 norB; T2 = CaCI2 0.25% (w/iv); T3 = CaCI2 0.50% (w/iv); T4 = H3803 0.15% (w/iv); T5 = HSBO3 0.30%

(w/v)
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nsliuaadennazlusaunieluldnn i
pudindiumesqasnemsdaulnglluludiang
LANFNSTINNE TR e Tusew sianaonadiadiy
PBUNAN ueniia danzad memmmﬁwumﬂu
sesTwafie dwistitusau msaaviumludng
namweNTi 2 Arnadindi (T4 waz T5) N 1A
dadiugessgiulundumuiiingeninsisy
nImAaesEuet Ty NeatA Taed e
Winiu 30.7 1Az 23.4 1N./NN. ANANAL (Table 6)
%nﬁmmﬁmdwmﬂus:ﬁuﬁmLﬁmﬁiﬂmm‘%‘m
FulnesndLvauiion Redeniuemnadudi
Tu‘lmmwﬁuﬁz%ﬁmﬂuﬂaxmﬂn’jﬁu (Sato et al.,
1955; Nakamura, 1972) wannaagluiieane
Lﬁ@LLﬁﬂULﬁﬂUﬁU%@H@%@Q Eaton (1944) waz
George et al. (1995) mmzﬁﬁﬁumw}mm%‘uﬁ
Anagluide 13.4-17.5 un.n. @z@qslui:ﬁumsi
feane 9nnsannlusauazdanaliasenauan
Wit asann Tuseuiiavdnasemunuedduaes
A5l lamsm neatiom@dan (RNA, DNA) uazlishiu
unueATNedluIAgIAY N19ATLANNIIWENLN
WATNNTULETAS (cell differentiation) an i lé
AN Lﬁlﬂ (cell permeability) NNIARENAT NTNARBN

WAUINEAT 46 (5) : 857-866 (2561).

HATNNNBNTBAITY NTFAKA s s eaTy
yaagafluuig nsrudegasinuie dedaddy
Ansautingtinmnalaetleatuldliilaidesie
anaeeliFumand@evnalunisanaseanuig
n3daAsIzfanNsaniuLaznIsnaantiy (Aams,
0552) SvianatedlLsauniiranaduaeitea
waznsatiapdsn nisunalusauinlilgnisazas
anstlsznavlulnsiauiazanelld (nsiany NO,)
lalamana@uthBunnulilsiusn L‘M@u%ﬂ@ﬂ@mﬂ
npgl LATANNINALNAYR9TiaLAALE (Hundt et al.,
1970) TUTAUNLNLINDENNNINFABNNTATIUAL
mamaﬂmmmuwﬂ@m (Marscher, 1986) Tusau
m@ﬁiumuwmaummmﬂLﬂ@ﬁul,m waausing
Iatiaaunn n1sanaTusewinlfindagadiasoy
WulnEaLNG primary cell wall JaLTAATIA
Tuseuiansnir By uasinsiunusmuiungs
vesicular agslslifusziay Tuseuiunuvse
nslastyiiuTnresisasaedviawsny Inaing
1anAa glucan (Shorroocks, 1989) Taalusau
avavaneaglundugadiililuseuiinase
plasmalemma FainlAANTLsrauiuTe
e lumadiilERaa (L‘WINV;{H, 2546)

Table 6 Effect of calcium and boron foliar application on micronutrient concentration in ‘Fuyu’

persimmon leaf sampled at 2-month before the harvesting time

Treatments Fe Mn Zn Cu B
( mg/kg )

1 324 93.1 10.2 1.2 17.5°
2 78.1 101.2 125 1.1 14.9°
3 54.8 109.1 12.2 1.1 13.4°
4 74.0 98.0 8.0 1.1 30.7°
5 75.2 136.5 13.9 1.6 23.4™
F-test ns ns ns ns *

%CV 24.8 22.6 28.1 27.2 27.7

ns = not significant; * significantly different at 0.05 probability level; means with different superscript letters within

a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05.
T1=no CaCI2 nor B; T2 = CaCI2 0.25% (w/v); T3 = CaCI2 0.50% (w/iv); T4 = H3803 0.15% (w/v); T5 = H3803 0.30%

(w/v)
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