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Effects of Spraying Different Calcium Fertilizers on Developmental Growth and Fruit Quality of Peach

TAN Di, LI Jin-lei, WANG San-hong ( College of Horticulture ,Nanjing Agricultural University, Nanjing,Jiangsu 210095 )
Abstract
cracking rate and diseases during storage of two peach varieties. [ Method ] Using Zaolu flat peach and Yuandong white peach as materials,
they were sprayed with four foliar fertilizers, i. e. 170 mg/L compo calcium ( CPC), sugar alcohol calcium (SAC), calcium nitrate [ Ca

[ Objective ] To study the effects of four calcium fertilizers on the growth development, mineral element content, fruit quality, fruit

(NO;), ], calcium nitrate+ gibberellin [ Ca(NO;),+GA; |, respectively, at the young, core-hardening and premature stage of the fruit de-
velopment. The SPAD value of leaves was measured with the chlorophyll meter SPAD-502 in vivo. The content of Ca, K and P in fruits and
leaves were measured with the inductively coupled plasma emission spectrometer (ICP-AES) ; the cracking perfermance of the two varieties
was investigated during ripping stage and the percentage of deterioration of the fruits was calculated during storage . [ Result] Spraying four
calcium fertilizers all increased the SPAD value of peach leaves at different growth stages , and among which CPC works better than others;
spraying calcium fertilizers all increased calcium content in the leaves and fruits. The effect was the most obvious when spraying at the young
fruit period; the SAC treatment had the lowest rate of fruit cracking; different calcium fertilizers all increased the fruit’ s transverse length and
slowed down the fruit rot during storage. [ Conclusion|Due to the differences in varieties, different calcium fertilizer treatments have different
effects on the intrinsic physiology of peach trees, affecting fruit quality and storage. It reveals that the content of calcium is positively correla-

tive to the fruit quality and postharvest storage.
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Table 1 Effects of spraying different calcium fertilizers on single fruit weight, transverse and longitudinal diameter , fruit shape index and leaf SPAD

of Zaolu flat peach

itz ESiZ e

) .
HT%H M Siil%ffm Longiludﬁglldiameler Transverse diameter Fruit shape " i SPAD
Period Treatment weight /e mm m index Leaf SPAD
LR CPC 1.31£0.13 a 10.81+0.26 a 15.51+0.91 a 0.70+0. 06 a 41.40+£0.23 a
Young fruit SAC 1.31+0.12 a 10.61+0.43 a 16.21+0. 86 a 0.67+0.02 a 40.95+0.65 a
stage Ca(NO;), 1.21£0.27 a 10.81+0.31 a 16.21+0.29 a 0.67+0.01 a 40.90+0.28 a
Ca(NO;),+GA, 1.41£0.02 a 11.31+0.80 a 16.61+0.35 a 0.68+0. 06 a 41.06+0.21 a
CK 1.21£0.24 a 10.41+0.23 a 15.61+0. 14 a 0.67+0.02 a 40.78+0.44 a
T %3] CPC 27.00+1.14 a 25.88+1.77 a 45.41+2.96 a 0.57+0.01 a 41.51+0.54 a
Hard core SAC 24.97+0.30 a 25.88+1.58 a 47.21+2.50 a 0.54+0.03 a 41.10+0. 32 ab
stage Ca(NO;), 26.26+2.29 a 24.98+0. 68 a 44.81£2.70 a 0.56+0.02 a 41.22+0.35 ab
Ca(NO;),+GA, 27.96+3.06 a 24.65+1.76 a 46.51£0.17 a 0.53+0.04 a 41.31+0. 16 ab
CK 25.71+4.57 a 23.95+1.10 a 44.71£0.52 a 0.54+0.03 a 40.63+0.32 b
Y CPC 147.44+12.80 a 36.38+0.98 ab 81.40+3.14 a 0.45+0.03 a 42.80+0.41 a
Mature stage SAC 139.24+13.57 a 36.86+1.21 a 78.41+2.55 ab 0.47+0.01 a 42.46+0.85 a
Ca(NO;), 149.62+18.30 a 36.84+0.44 a 80.61+3.62 a 0.46+0.02 a 42.49+0.07 a
Ca(NO;),+GA; 152.74+13.86 a 36.93+1.04 a 81.36+1.73 a 0.45+0.01 a 41.98+0.48 a
CK 127.70+13.65 a 35.08+1.53 b 76.10+2.80 b 0.46+0.03 a 41.88+0.40 a

1 : CPC. BEAMBAS ; SAC. REE45; Ca(NO, ) ,. FIRES ;GA5. AR 2 CK. X IR, RISIARR/NG G378 45 Duncan’ s Pl %25 5 (P<0. 05)

Note ; CPC. Compo calcium ;SAC. Sugar alcohol calcium;Ca(NO;),. Calcium nitrate ; GA5. Gibberellin; CK. Control. Different lowercase letters indicated sig-

nificant difference at 0. 05 level by Duncan’s test
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Table 2 Effects of spraying different calcium fertilizers on single fruit weight, transverse and longitudinal diameter , fruit shape index and leaf SPAD
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E;ﬁ?) d Tré&l\tfn%nt S‘irglgi lf/r/u}gil Verlicallm(rlliameter Transver;emdiameler Fruii;ds!;ape nﬂ;i_ gslf;ﬁg
Fap | CPC 0.71+0.21 a 17.05+0.97 a 9.78+0.57 a 1.77+0.06 a 40.69+0.24 a
Young fruit SAC 0.87+0.08 a 17.28+£1.02 a 9.89+0.33 a 1.75+0.06 a 41.40+0.67 a
stage Ca(NO;), 0.86+0.30 a 17.13£0.73 a 9.84+0.55 a 1.75£0.03 a 40.94+0.55 a
Ca(NO;),+GA, 0.75+0.13 a 17.29£0.79 a 9.80+0.19 a 1.77+0.05 a 41.06+0.09 a
CK 0.70+0. 18 a 16. 72+0. 64 a 9.42+0.17 a 1.78+0.05 a 40.52+0.08 a
TfAZ 1) CPC 31.55+1.50 a 49.08+0.61 a 37.34+0.21 a 1.32+0.02 ab 41.30+0. 05 ab
Hard core SAC 31.99+5.74 a 48.14x1.79 a 37.08+0. 46 a 1.30+0.03 b 41.61+0.31 a
stage Ca(NO;), 31.92+2.44 a 48.85+0.30 a 37.37+0.20 a 1.31+0.01 ab 41.88+0.36 a
Ca(NO;),+GA, 33.17+2.48 a 48.96+0.33 a 37.04+0.10 a 1.32+0.01 ab 41.49+0.10 a
CK 31.64+2.80 a 48.20+0.69 a 36.04+0.72 b 1.34£0.01 a 40.79+0.25 b
A CPC 154.70+24.74 a 81.78+1.11 a 76.22+2.11 a 1.08+0.02 a 43.69+0.25 a
Mature stage SAC 153.39+13.11 a 76.00+1.55 b 73.66x1.09 ab 1.03+0.03 b 43.62+0.29 a
Ca(NO;), 165.80+18. 18 a 76.77+1.97 b 71.30£1.77 b 1.08+0.02 a 43.88+0.53 a
Ca(NO;),+GA; 155.91+5.81 a 77.69+1.57 b 71.72+1.37 b 1.09+0.01 a 43.46+0.65 a
CK 153.50+7.35 a 75.95+2.23 b 72.78+1.42 b 1.05+0. 02 ab 42.5420.11 b

1:: CPC. FEAMEES ; SAC. JRBEES ; Ca(NO, ) . FARES ; GA,. FRFEE s CK X IR, [RIFIAR/NE T8} R/R 4 Duncan’ s JI0AT i3 22 5 (P<0. 05)
Note : CPC. Compo calcium;SAC. Sugar alcohol calcium;Ca(NO; ),. Calcium nitrate ; GA5. Gibberellin; CK. Control. Different lowercase letters indicated sig-

nificant difference at 0. 05 level by Duncan’s test
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Table 3 Effects of spraying different Calcium fertilizers on the content of Ca,P and K in the leaves and fruits of Zaolu flat peach mg/g
- EH I Leave 51 Fruit
Tz)ze\'/ael,(f)mental AL e e
period Treatment 4E s m 4E s il
Vg S| CPC 22.80+2.54 ab 8.00+0.39 a 31.52+3.41 b 10.58+2. 17 ab 6.83+0.94 a 17.89+4. 54 ab
Young fruit SAC 24.01+6. 36 ab 8.12+1.47 a 39.91+7.37 a 9.08+1.44 abc 5.42+0.57 be 17.68+1. 65 ab
stage Ca(NO;), 21.74+2.16 b 6.90+0. 11 ab 28.02+1.62 b 7.33+0.32 ¢ 4.48+0.30 ¢ 12.64+0.62 b
Ca(NO,),+GA 28.76+2.77 a 7.24+0. 87 ab 29.68+5.89 b 11.89+2.16 a 5.94+0.40 ab 19.39+3. 14 a
CK 13.97+0.78 ¢ 6.10+£0.54 b 24.22+1.35 b 8.38+1.08 be 4.97+0. 89 be 15.25+2.92 ab
TEE A% CPC 50. 60+6. 46 a 3.03+0.26 ¢ 20. 19+1. 32 be 4.87+0.97 b 2.47+0.42 a 9.62+1.20 be
Hard core SAC 49.89+4.65 a 3.26+0.09 ¢ 17.94+1.80 ¢ 4.29+0.85 b 2.54+0.48 a 9.15+2.36 ¢
stage Ca(NO;), 48.15+5.15 ab 3.82+0.52 be 21.79+1.39 be 6.53+1.29 a 2.83+0.50 a 12. 17+0.25 ab
Ca(NO;),+GA 36.78+8. 63 be 5.19+1.66 b 26.66+3. 81 ab 5.01+£0.24 b 2.73+0.37 a 12.25+0. 67 ab
CK 34.18+5.51 ¢ 7.06+0. 88 a 31.92+6.61 a 4.94£0.25 b 2.85+0.17 a 14.55+1.54 a
TG CPC 58.82+5.02 ab 2.13£0.17 a 19.20+1.88 a 5.86+0.58 a 2.23+0.20 a 18.97+1. 16 a
Mature stage ~ SAC 64.58+2.67 a 2.21£0.10 a 18.41+1.76 a 4.13+£0.64 b 1.94£0.27 ab 14.53+1.00 b
Ca(NO;), 59.02+2.20 ab 2.21+0.10 a 20.28+0.93 a 3.77+0.02 be 1.70+0.02 b 13.96+0. 21 be
Ca(NO,),+GA 61.41+2.00 ab 2.14+0.08 a 19.33+0.33 a 3.56+0. 15 be 1.57+£0.32 b 13.05+1. 00 be
CK 54.22+3.96 b 2.12+0.08 a 18.37+1.88 a 3.17+0.42 ¢ 1.53+0.17 b 12.16+1.64 ¢

L : CPC. HEFMAES s SAC. 2REE4S ; Ca(NO; ) . FHFRES ; GA5. -8R s CK. XM, [WIFIARRI/NG F-5ER7R 2 Duncan’ s Ml 304 35225 (P<0. 05)
Note ; CPC. Compo calcium;SAC. Sugar alcohol calcium;Ca(NO; ),. Calcium nitrate ; GA5. Gibberellin ; CK. Control. Different lowercase letters indicated sig-

nificant difference at 0. 05 level by Duncan’s test
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Table 4 Effects of spraying different calcium fertilizers on the content of Ca,P and K in the leaves and fruits of Yuandong white peach mg/g
N prog—

Dzzeifi - e HF Leave BRA2 Fruit

period Treatment i W e i W 0

VAIE S| CPC 22.80+2.54 ab 8.00+0.39 a 31.52+3.41 b 9.31+0.21 a 5.29+1.22 a 12.83+1.43 a

Young fruit SAC 24.01+6. 36 ab 8.12+1.47 a 39.91+7.37 a 6.74+2.27 b 4.52+0.36 a 14.29+0.46 a

stage Ca(NO; ), 21.74+2.16 b 6.90+0. 11 ab 28.02+1.62 b 7.23+0.53 ab 4.44+0.17 a 14.7420.44 a
Ca(NO,),+GA 28.76+2.77 a 7.24+0.87 ab 29.68+5.89 b 7.69+0. 84 ab 4.73£0.59 a 15.49+1.78 a
CK 13.97+0.78 ¢ 6.10+£0.54 b 24.22+1.35 b 6.64+1.19 b 4.80+0.88 a 15.19+1.99 a

Az CPC 50. 60+6. 46 a 3.03+0.26 ¢ 20.19+1. 32 be 5.11+0. 87 ab 2.77+0.34 ab 13.46+1. 65 ab

Hard core SAC 49.89+4.65 a 3.26+0.09 ¢ 17.94+1.80 ¢ 5.50+0.91 ab 3.31+0.69 a 16.12+2.47 a

stage Ca(NO; ), 48.15+5.15 ab 3.82+0.52 be 21.79+1.39 be 5.12+1.41 ab 2.78+0.29 ab 13.29+0.91 ab
Ca(NO;),+GA 36.78+8.63 be 5.19£1.66 b 26.66+3. 81 ab 5.89+1.10 a 2.67+0. 15 ab 11.32+0.97 b
CK 34.18+5.51 ¢ 7.06+0. 88 a 31.92+6.61 a 3.91+0.12 b 2.41£0.31 b 12.61+0.76 b

T CpPC 58.82+5.02 ab 2.13£0.17 a 19.20+1.88 a 2.54+0.80 b 1.44£0.37 b 11.20+0.55 b

Pre-mature SAC 64.58+2.67 a 2.21£0.10 a 18.41+1.76 a 4.38+0.68 a 1.48+0.06 b 11.86+0.09 b

stage Ca(NO,), 59.02+2.20 ab 2.21£0.10 a 20.28+0.93 a 4.10£0.01 a 1.70+0. 01 ab 11.77+0.01 b
Ca(NO;),+GA 61.41+2.00 ab 2.14£0.08 a 19.33+0.33 a 3.84+0.01 a 1.98+0.01 a 14.19+0.01 a
CK 54.22+3.96 b 2.12+0.08 a 18.37+1.88 a 3.74+0.91 a 1.82+0.34 ab 12.98+2. 60 ab

11 : CPC. FEAMEES ;SAC. JRBEES; Ca(NO; ) ,. FHARES ; GA;. FREEE ; CK X R, [AS ARG F-R: R4 Duncan’ s JIIGAT 3 22 5+ (P<0. 05)

Note: CPC. Compo calcium;SAC. Sugar alcohol calcium;Ca(NO; ) ,. Calcium nitrate ; GA;. Gibberellin ; CK. Control. Different lowercase letters indicated sig-

nificant difference at 0. 05 level by Duncan’s test
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Fig.1 Effects of spraying different calcium fertilizers on the in-

cidence of cracking with Zaolu flat peach
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level
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Fig.2 Effects of spraying different calcium fertilizers on photo-
synthesis of Yuandong white peach
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Table 5 Effects of spraying different calcium fertilizers on fruit quality of Zaolu flat peach

- o T ST T T
Period Treatment Flrmncis Soluble solids Soluble sugar Titratable acidity
kg/cm % % %
06-04 CPC 0.73+0.15 a 11.43+0.38 a 6.88+0.03 a 0.20+0.02 a
SAC 0. 60+0. 04 ab 11.00+0. 70 a 6.65+0.37 a 0.24+0.06 a
Ca(NO;), 0.59+0.01 ab 11.33+0.70 a 6.69+0.05 a 0.23+0.05 a
Ca(NO;),+ GA; 0. 66+0. 03 ab 11.50+1.31 a 6.67+0.24 a 0.25+0.05 a
CK 0.57+0.04 b 10.77+0.32 a 6.55+0.31 a 0.28+0.01 a
06-18 CPC 0.69+0.12 a 10.90+0. 10 b 8.66+0. 80 a 0.20+0.02 a
SAC 0.54+0.09 ab 10.83+0.42 b 7.72£1.26 ab 0.21+0.01 a
Ca(NO;), 0.57+0. 02 ab 11.70+0. 61 a 7.29+0.32 b 0.19+0.01 a
Ca(NO;),+ GA, 0.63+0. 03 ab 11.07+0. 06 ab 6.99+0.69 b 0.22+0.03 a
CK 0.51+0.01 b 10.47+0.32 b 7.03+0.24 b 0.23+0.02 a
06-28 CcpC 0.60+0.02 a 10.40+0.35 a 8.55+0.46 a 0.18+0.04 a
SAC 0.50+0. 11 ab 10.40+0. 15 a 7.7620.92 a 0.21+0.03 a
Ca(NO;), 0.50+0. 05 ab 10.90+0. 87 a 8.62x1.28 a 0.20+0.01 a
Ca(NO;),+GA; 0.56+0. 06 ab 9.80+0.59 a 8.25+0.90 a 0.22+0.03 a
CK 0.47+0.06 b 9.90+0.55 a 7.87£0.30 a 0.23+0.02 a
07-8 CPC 0.52+0.04 a 10. 00+0. 57 a 6.92+1.25 a 0.18+0.01 a
SAC 0.48+0.11 a 9.90+0.42 a 6.80+0.74 a 0.19+0.01 a
Ca(NO;), 0.61+0.14 a 10. 10+0. 62 a 6.59+1.98 a 0.19+0.01 a
Ca(NO;),+ GA, 0. 60+0. 06 a 9.60+0.32 a 6.1420.83 a 0.17+0.01 a
CK 0.48+0.06 a 9.60+0. 10 a 6.04+1.46 a 0.19+0.02 a

15 : CPC. FEFMEET s SAC. SRFEHS; Ca(NO; ) . AIRFY s GA5. JREEE ; CK. X)

Mo FFUARIFREFIRZ Duncan” s IS4 32 57 (P<0. 05)

Note : CPC. Compo calcium;SAC. Sugar alcohol calcium;Ca(NO; ),. Calcium nitrate ; GA5. Gibberellin; CK. Control. Different lowercase letters indicated sig-

nificant difference at 0. 05 level by Duncan’s test
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Table 6 Effects of spraying different calcium fertilizers on fruit quality of Yuandong white peach

. o T AN T T
Time Treatment Flrmnezs Soluble solids Soluble sugar Titratable acidity
kg/cm % % %
06-14 CPC 0.70+£0. 15 ab 11.17+0.06 a 6.54+0. 16 a 0. 19+£0. 01 be
SAC 0.85+0.08 ab 10.03+0.21 ¢ 6. 18+0.24 ab 0.17£0.01 ¢
Ca(NO,), 0.79+0. 09 ab 11. 00+0. 10 ab 6.32+0.25 ab 0.22+0.01 a
Ca(NO;),+GA; 0.92+0.07 a 10.77£0. 15 b 6.33+0.07 ab 0.18+0.02 ¢
CK 0.62+0.15 b 10.03+0.23 ¢ 6.09+0.17 b 0.21£0.01 ab
06-28 CcpC 0.75+0.05 a 9.50+0.26 a 6.44+0.10 a 0. 18+0.01 ab
SAC 0.77£0.04 a 9.83+0.15 a 6.23+0.09 ab 0.17+0.01 b
Ca(NO,), 0.72+0.07 a 9.13+0.06 b 6.25+0. 11 ab 0.19+0.01 a
Ca(NO;),+GA, 0.72+0.06 a 9.53+0.15 a 6.27+0.09 ab 0.17£0.01 b
CK 0.68+0.02 a 9.50+0.17 a 6.18+0.19 b 0.19+0.01 a
07-08 CPC 0.65+0.03 b 10.03+0.25 a 6.21£0.14 a 0.18+0.01 a
SAC 0.67+0.04 b 8.60+0.26 ¢ 6.04+0.07 a 0.17£0.02 ab
Ca(NO;), 0.69+0.03 b 8.77+0.76 ¢ 6.09+0. 11 a 0.16+0.01 b
Ca(NO;),+GA, 0.75+0.02 a 9.87+0.25 ab 6.12+0.15 a 0.16+0.01 b
CK 0.64+0.02 b 9.07x0. 40 be 6.00+0.02 a 0. 17+0.01 ab
07-18 CPC 0.51£0.07 a 9.37+0.15 a 5.99+0.20 a 0.18+0.01 a
SAC 0.56+0.05 a 9.13+0.06 a 5.81+0. 18 ab 0.17£0.01 a
Ca(NO,), 0.54+0.06 a 9.23+0.06 a 5.79+0. 11 ab 0. 17+0.01 ab
Ca(NO;),+GA, 0.51£0.03 a 9.60+0.44 a 5.74£0. 11 ab 0.16+0.01 b
CK 0.49+0.04 a 9.17+0.25 a 5.65£0.16 b 0.18+0.01 a

1 CPC. FEAMGEES ; SAC. SHBE4S; Ca(NO; ) 5. flRES ; GA5. FRFFE ;CK. X IE, FFIAR/ING FHEFRI/RZ Duncan” s 5647 i 22 57 (P<0.05)
Note : CPC. Compo calcium;SAC. Sugar alcohol calcium;Ca(NO;),. Calcium nitrate ; GA5. Gibberellin; CK. Control. Different lowercase letters indicated sig-

nificant difference at 0. 05 level by Duncan’s test
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Table 7 Effects of spraying different calcium fertilizers on fruit decay

during storage with Zaolu flat peach and Yuandong white

peach
55 L 32
i i s e
Variety Time Treatment ’ c;;
TR F UG 06-18  CPC 11.67
Zaolu flat peach SAC 13.33
Ca(NO;), 8.33
Ca(NO;),+GA, 6.67
CK 16.67
06-28 CPC 20. 00
SAC 23.33
Ca(NO;), 25.00
Ca(NO;),+GA, 25.00
CK 31.67
07-08 CPC 6.67
SAC 10. 00
Ca(NO;), 15.00
Ca(NO; ), +GA; 11.67
CK 20. 00
LY NEL 06-28  CPC 10.00
Yuandong white peach SAC 8.33
Ca(NO;), 5.00
Ca(NO;),+GA; 10. 00
CK 11.67
07-08 CPC 1.67
SAC 3.33
Ca(NO;), 1. 67
Ca(NO;),+GA, 0.00
CK 6.67
07-18 CPC 3.33
SAC 1.67
Ca(NO;), 3.33
Ca(NO;),+GA, 1.67
CK 6.67
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