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Table 1 Soil nutrient contents of different soil depth
TEHE HYLUR WA Rk A S HN
Soil pH  Organic matter Alkali solution nitrogen Available phosphorus ~ Available potassium  Exchangeable calcium  Available boron
depth/cm /(g kg™ /(mg * kg™1) /(mg « kg™1) /(mg* kg™1) /(mg* kg™1) /(mg +» kg™
0~20 8.1 10.8 60.7 20. 9 237 1494. 27 0. 34
20~40 8.4 12.5 56.6 12.2 162 1363.93 0.21
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TYREME 5 CK A, S8R M &K
BOBIEMCT 6.0%.7. 7% F 7.5%, H S5m0

Ca #HEL. B B35 I B AR FRAR T it i A= i B 9 AR
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Table 2 Effects of the boron and calcium foliar application on biomass and water content of grape leaf
il YR TR TR BKE
Treatments Fresh weight/g Dry weight/g Water content/ %
B 4,48+0. 13¢ 1.5340.07h 65.8140. 16¢
Cal 5.3140.12a 1. 7340. 06a 66. 9610. 31b
B+Cal 4,49+0. ldc 1.5940. 02b 64.6310. 15d
Ca2 5.30%0. 14a 1.7240.07a 67.5710.27h
B+Ca2 4,86+0.11b 1. 7140. 05a 64.8140. 21d
FEK(CK) 4,24+0.13d 1.2740. 01c 70.03%0. 17a

T : RPN B 5 R R B R AL BRI 22 53K 5 0 BE KT

Note: Values followed by different letters in a column are significant among treatment at the 5% level.
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Table 3 Effects of the boron and calcium foliar application on Mg, N,P,K contents of grape leaf
Ak N&&E PEE K&& Mg &8

Treatments Nitrogen content/ % Phosphorus content/ % Potassium content/ % Magnesium content/(g « kg—1)

B 1. 00£0. 02b 0. 75+0.03a 0.974£0. 03¢ 33.4141.02¢

Cal 0. 86£0. 03¢ 0. 36+0. 05d 1.13240. 04a 34.9941.10b

B+Cal 1.1240. 07a 0. 67£0.03b 1. 0440. 03b 37.2941.57a

Ca2 0. 754£0. 05d 0.4240.03d 1.1740. 03a 34.65%1.15b

B+Ca2 1. 1040. 05a 0. 58+0. 04c 1. 0640. 02b 38.77%1.21a

HACK 0. 5320. 08e 0.43+0.03d 0. 950. 04c 31.35 +1.11d
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FEDbEHRE CK LR ENLR IR A A
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HEI R FEa b ERESHERT 23.3% M
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19. 2% ;B A FEXF 423K a b H R R E/E
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S B IR WA AR R MR ab &
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HFEMTFELARAEERS, 5 CK L, B
+Cal.B+Ca2 b HMH R RELESNESTT
21. 2% F0 20. 2% ; ¥t Ca 4bHR 22, Ca2 F1 Cal
ALBRABIBRE T 12, 1% 13. 1% s Wi B AL [
REREER/N,
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Table 4 Effects of the boron and calcium foliar application on chlorophyll content of grape leaf
e MHFER a8 HERbER MRRBE W2 % a/b
Treatments Chlorophyll a content Chlorophyll b content Chlorophyll a+b content Chlorophyll /b
/(mg+ g™ /(mg+ g™ /(mg+ g™
B 0.78£0.01c 0.28=£0.01b 1. 06£0. 02¢ 2.782£0.01de
Cal 0.85=+0.01b 0.26=£0.01c 1.11+£0.02b 3.27£0.02a
B+Cal 0.90+0.0la 0.30+0.02a 1.2040.0la 3.00+0.02¢
Ca2 0. 85+0. 02b 0. 27+0. 01be 1.12-+0.01b 3.15=+0.02b
B+Ca2 0. 89=+0. 02a 0.31£0. 02a 1.19+0.0la 2.87+0.05d
EK(CK 0.73=+0.03d 0.26=+0. 0lc 0. 99=+0. 02d 2.81+0.04d
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SOD Hy5% M E/NF i Ca.B EFE,

BRI SYIES XA POD,CAT JE#: K
AT, HA&ALEL POD, CAT 15 1 it 28 4k 3
—3,B+Cal #1 Cal 9§ POD.CAT JEHEED
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Ca2 fl Ca2 M BEMFHELE BERESTF
CK. POD #l CAT ¥ 4 K /IMNFF K : B+ Cal >
Cal>B>B+ Ca2>Ca2, H:"t POD &K Ik 2
CK 1 3. 31.2. 61.2. 49.1. 90.1. 63 £%,CAT 1EH:AK
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Table 5 Effects of the boron and calcium foliar application on SOD, POD, CAT activity of grape leaf
e AR A SRS SR A
Treatments SOD activity POD activity CAT activity
/(U e g1 FW) /(ODy70 * min~—1 « g=1 FW) /(U s min~1 + g=1 FW)
B 171.64£1.01b 566. 6713, 21c 11. 0840, 98b
Cal 170.59£1. 34b 594, 4414, 23b 15, 7540, 89a
B+Cal 149, 91£1. 89d 755. 5612, 98a 16, 7110, 66a
Ca2 175.74£1. 21a 372,2242.11e 8.21£0. 43¢
B+Ca2 157.63£1. 08¢ 433.3312. 89d 9.04+£0.57¢c
#HAKCK 135.78%1. 21e 227, 7814, 08f 4,290, 49d
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Effects of Foliar Boron and Calcium Spraying on Physiological and
Biochemical Characteristics of Grape Leaf

YANG Yang, YIN Xiangtian, HAN Xiaomei, WANG Yongmei, WU Xinying, YANG Liying
(Shandong Academy of Grape,Shandong Engineering Research Center for Grape Cultivation and Deep-processing, Jinan,
Shandong 250100)

Abstract: To discuss the physiological and biochemical effects and interactions of exogenous B and Ca
nutrition on grape growth, taking ‘Guifeimeigui” grape as the experimental material, sprayed in young
fruit period with 0. 3% H;BO;,0.5% Ca(NO;),,0.3% HsBO;+0.5% Ca(NO;);,0.5% amino acid
calcium,0. 3% H;BO;+0. 5% amino acid calcium and treated with fresh water CK,analyzed a series of
physiological and biochemical indexes. The results showed that B and Ca nutrition had different
influential degrees,the biological amassing capacity (dry weight, fresh weight), Ca and K contents,
chlorophyll a and a/b values of the leaves treated with Ca (NQO;), and amino acid calcium were
strikingly higher than those of the leaves with other treatments, the Ca and K content of the leaves
treated with Ca(NO,); increased respectively by 7.2% and 23.0% and chlorophyll a increased by
16. 4% s the leaves treated with B had relatively high P content, 1. 74 times CK; while H;BO, +
Ca(NQO3); and H;BO; + amino acid calcium treatment showed obvious effects in increasing leaf dry
material proportion, reducing leaf water content and increasing B, N, Mg contents and the total
chlorophyll content,and the B, N, Mg contents of leaves treated with H;BO; +Ca(NO;); increased
respectively by 343%, 111% and 19%, with the total chlorophyll content increasing by 21.2%.
Calcium compounds forms showed great influences on antioxidant enzyme activities, SOD of amino acid
calcium treatment was relatively high,and POD and CAT activities values of H;BO; +Ca(INO;); and
Ca(NQO; ), treatments were significantly higher than those of other treatments. In summary, the
comprehensive effects of the combined application of B and Ca nutrition were quite good, but since the
physiological and biochemical impacts of exogenous B and Ca on grapes vary and so does that of the
combined application of B and different calcium compounds. It suggested that the B and Ca nutrition
should be properly applied based on the management demands of grape trees and production.

Keywords: boron; calcium; grape; physiological and biochemical; foliar spraying



