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Effect of foliar application of calcium and zinc fertilizers on sugar and ac-

id content of ‘Zaojinsu’ pear fruits

SHA Shoufeng, LI Juncai’, WANG Jiazhen, CAI Zhongmin, LI Hongjun, JIANG Xiaoyan
(Liaoning Institute of Pomology, Xiongyue 115009, Liaoning, China)

Abstract: [Objective]To investigate the influence of mineral nutrition on the contents of sugar, organic
acid and their ratio in ‘Zaojinsu’ pear fruits. [Methods]The high-performance liquid chromatography
was used to measure the sugar and the organic acid contents in ripe fruits of ‘Zaojinsu’ pears (Pyrus
bretschneideri Rehd.) that had received foliar application of Ca or Zn fertilizers during the growing sea-
son. [Results]It was observed that foliar application of chelate calcium very significantly increased the
fructose and total sugar contents in the fruit, and it significantly increased the glucose, sucrose and oxal-
ic acid contents as well as the ratio of sugar to acid in the fruit, while it very significantly decreased the
malic acid, citric acid and total organic acid contents in the fruit. Calcium chloride was found to very
significantly increase the total sugar content and the ratio of sugar to acid in the fruit, and it significant-
ly increased the fructose and glucose contents in the fruit, while it very significantly decreased the malic
acid, shikimic acid, citric acid and total organic acid contents in the fruit, and it significantly decreased
oxalic acid content in the fruit. Zinc sulfate was found to very significantly increase the fructose content
and very significantly decreased glucose content in the fruit, while it significantly increased the quinic
acid content in the fruit. The results of correlation analysis further showed that calcium treatment in-
creased fructose and glucose contents, reduced citric acid content in fruits, thus increasing total sugar
content and reducing total acid content, improving the quality of ‘Zaojinsu’ pear fruits. [Conclusion]

For sake of foliar application of calcium fertilizer on ‘Zaojinsu’ during the growing season, the total
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sugar content very significantly increased and the total organic acid content very significantly decreased

in the fruit, and it significantly increased the ratio of sugar to acid in the fruit, thus improving the quali-

ty of ‘Zaojinsu’ pear fruits.

Key words: ‘Zaojinsu’ pear; Fruit; Calcium fertilizer; Zinc fertilizer; Sugar content; Organic acid con-

tent; Ratio of sugar to acid
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Table 1 Effects of calcium and zinc fertilizers on fruit

sugar content w/(mg- g")
Ab ES HENE  RERE hs¥iii
Treatment Fructose Glucose  Sucrose Total sugar
4T 43.6abA  157aA 263 aA 85.6 aA
Chelate calcium
SAALES 41.6bAB  153aA 25.0abAB 81.8 bA
Calcium chloride
TR 45.6 aA 82cB 23.7bB 77.5 cB
Zinc sulfate
X Control 38.2¢cB 13.0bA 244bAB 75.6cB

E: AR NG FERELE 0=0.01 Al 0=0.05 KF L2757 E
Fo A
Note: The different capital and small letters indicate significant dif-

ferences at a= 0.05 and a=0.01 level. The same below.
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43.6 mg-g'.\45.6 mg- g, M 3 = TN I S AT Ab
HR R SRR E S TR, BB E KT MR
T EHE AR REAE SR R o B s
IR B AL FR RE P = R &, (IR 20 2 &

o

2.2 $EARFNEEAEATRSLHES & 2E AR TR
R 2F LA AL B, SRS M i & S S
A A A 2 L 2 LA OG5 i SR L R S
UERTE Y PN ETE Y P SY I E S /RS s EE
PSS S NG RSPy Ry R T E AN Y i PN
UE R v SRS A 0, W) DA S B v R
F2 EARANSEAEXS 2 S A EIHE S B HE KR R
Table 2 Effects of calcium and zinc fertilizers on

correlation coefficient between total sugar

and different sugars

WS ANEIRE 3 [ AR SR 2R

Correlation coefficient between total

Sbi sugar and different sugars
Treatment . 2 1z
o WEME R
Fructose Glucose Sucrose
fILF5 Chelate calcium 0.992%% 0.960%* 0.025
A4S Calcium chloride 0.945 -0.012 -0.018
TR EE Zinc sulfate 0.892 0.603 -0.713
X Control 0.956* -0.996** 0.873

T+ URAE 0=0.01 F1 a=0.05 /KF LEREE. N,
Note: ** and * indicate significant differences at a =0.01 and a =

0.05 level. The same below.
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Table 3 Effects of calcium fertilizer and zinc fertilizer on fruit organic acid w/(mg- g")
sl R el SRR FEHR FreeiR SR
Treatment Oxalic acid Quinic acid Malic acid Shikimic acid Citric acid Total acid
P4 0.23 aA 0.27 bAB 0.94 bB 0.05 aA 3.13bB 4.62 bB
Chelate calcium
SALES 0.13 cB 0.24 bB 0.83 bB 0.04 bB 2.44 cC 3.67cC
Calcium chloride
AR e 0.18 bAB 0.36 aA 1.20 aA 0.05 aA 4.18 aA 5.98 aA
Zinc sulfate
papiis) 0.18 bAB 0.25 bAB 1.19 aA 0.05 aA 4.15 aA 5.82 aA
Control
A, KN 3.67 mg-g'\2.44 mg-g".0.83 mg-g”, i PR TR o L )5 405 A P A PRI BR 2 B A R
P50 B IR R B AL I 2 R R BRSE IR RSN, 5 RS & T R AL AN R T R SRR R

RAS B 2 e . H U RS A B 1, RN
4.62mg-g'.3.13 mg-g'.0.94 mg-g", ¥ 5 X} I AR
FREE AL P72 AR 3 . AN AL FE R PRI TR FEIR
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Table 4 Effects of calcium fertilizer and zinc fertilizer on
correlation coefficient Between total acid and different

organic acids

SR SR E A HLER 2 5 TR AH DS P R 3L
Correlation coefficient between total acid and
Pogiid different organic acids

M

Treatment i

Oxalic Quinic Malic Shikimic  Citric
acid acid acid acid acid
A% 0.501 0.676  -0.937 -0.510  0.991%*
Chelate calcium
e —0.994%* -0.843 0.999** -0.837  0.960*
Calcium chloride
R B 0.354  0.112 0.518 0428  0.073
Zinc sulfate
X HE -0.998** -0.870 0.951* -0.682 0.992%%
Control
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Different capital and small letters indicate significant differences at

a=0.01 and =0.05 level.
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Fig. 1 Effects of calcium fertilizer and zinc fertilizer on

acid-sugar ratio
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