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Effects of Boron in Soil on Physiological-Biochemical Characteristics
and the Yield and Quality in Garlic
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Abstract: The effects of boron on physiological-biochemical indexes and the yield and quality in garlic (Allium sativum L.)

were studied. The results showed that the activity of POD and SOD, soluble protein content, photosynthetic pigment content and

photosynthetic parameter in garlic(Allium sativum L.)leaf all reached maximum while boron in soil was 0.85 pg-g”'. Meanwhile , the
average weight of single bulb and bolt was 23.58% and 31.31% higher than that of CK, respectively.The activity of NR and CAT

increased with the increase of concentration of boron in soil. The content of allicin, soluble protein and Vc in bulb increased,

respectively, by 30.84%, 33.28%, and 232.22% when boron in soil was 1.29 pg-g™'. And on this concentration, the content of free

amino acid and soluble protein in bolt improved by 20.79% and 13.82%, respectively. The content of soluble sugar and Vc in bolt

were the highest when boron in soil was 0.62 pg-g™.
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Effect of boron on enzyme activity and content of soluble protein in garlic leaf

KT TSR I J5 ity JUE=R ey L AL SUR R EzEN. AP 2R R
Boron level in soil NR POD SOD CAT Soluble protein
(ng-gh) (ugg'FW.h')  (AOD,min"-g'FW) (units-g'FW) (AODy4p'min g 'FW) (mg-g'FW)
0.33(B1) 26.134eD 4.27¢C 150.40dD 27.57dD 24.850dC
0.62(B2) 33.207dC 3.60dD 200.00bB 20.72¢E 27.090cB
0.85(B3) 40.192cB 13.33aA 273.60aA 34.6¢C 29.111aA
1.10(B4) 41.327bAB 6.40bB 188.80cC 39.65bB 28.663bA
1.29(B5) 42.201aA 4.40cC 41.60eE 47.87aA 27.021cB

AFK NBEREHIEIRLE 0.01 F1 0.05 K FHZEREEMN. TR

Different capital and small letters indicate significance at 0.01 and 0.05 level, respectively. The same as below
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Table 2  Effect of boron on photosynthetic pigment content in garlic leaf

A KT IH4¢ % a Chla IH-4%% b Chlb A% hE Car IH4¢ % (a+b) Chl(a+b)
Boron levels insoil (ug'g’)  (mgg'FW) (mg:g'FW) (mg-g'FW) (mg:g'FW)
0.33(B1) 0.489cC 0.088bAB 0.128cC 0.577¢C
0.62(B2) 0.558bB 0.101bAB 0.142bB 0.659bB
0.85(B3) 0.710aA 0.140aA 0.173aA 0.850aA
1.10(B4) 0.582abB 0.115abAB 0.146bB 0.697bB
1.29(B5) 0.445dD 0.080bB 0.116dD 0.525dD

*3 WM XFRMHFRAESHBIFD

Table 3  Effect of boron on photosynthetic parameter in garlic leaf
KT A% E LS Gs JLE A Pn JalRl CO, ¥ Ci
Boron levels in soil (ug-g™") (mol'm?s™) (m mol'm?s™) (umol'm?s™) (ulLh
0.33(B1) 1.960cC 208.5bAB 18.70bAB 218.0aA
0.62(B2) 2.045¢cBC 212.520bAB 20.25aAB 204.0abA
0.85(B3) 2.505aA 235.0aA 20.50aA 209.5abA
1.10(B4) 2.245bB 195.0bB 19.50abAB 193.0bA
1.29(B5) 1.280dD 101.5¢C 18.50bB 66.0cB

R4 MHAFHRERBEFENT

Table 4 Effect of boron on the yield of bolt and bulb
TR RRCLISN o e S48y B A ff e
Boron levels in soil (ug'g’)  Average weight of single bulb (g)  Increase range (%) Average weight of single bolt (g) Increase range (%)
0.33(B1) 36.96 7.698
0.62(B2) 40.628 9.92 8.139 5.73
0.85(B3) 45.675 23.58 10.108 31.31
1.10(B4) 44.99 21.73 8.783 14.09
1.29(B5) 33.89 -8.31 7.455 -3.16
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Fig. 1 Effect of boron level in soil on soluble sugar content
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Fig. 2 Effect of boron level in soil on free amino acid content
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Fig. 3 Effect of boron level in soil on V¢ content
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Fig. 4 Effect of boron level in soil on soluble protein content
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Fig. 5 Effect of boron level in soil on allicin content
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