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Abstract; In order to study the effect of boron on the growth and resistance related indicators of grapes,

we chosed one-year-old Red Globe grape seedlings as test materials, and treated them by nutrient solution
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containing 0,0.2,3.1,6.2 mg/L boron respectively. After 121 days of treatment,we analyzed the physio-
logical and biochemical indicators of grape seedlings under different boron concentrations. Those indica-
tors included plant growth,contents of boron,soluble sugar,starch, protein,proline and malondialdehyde,
activities of SOD,PAX,POD and CAT and so on. The results showed that there were significant differ-
ences in the growth of grape seedlings treated with different concentrations of boron. When the concentra-
tion of boron was 3.1 mg/L,the new shoot growth and biomass accumulation were maximum. The boron
content of grape leaves and roots increased with the increase of exogenous boron concentration. For the
treatment of different boron,the boron contents in leaves and roots were 448. 0 mg/kg and 75.3 mg/kg,
respectively. The results showed that the shoot growth,root soluble sugar content,leaf soluble protein con-
tent, leaf proline content,leaf SOD activity and leaf CAT activity were the lowest,root starch content,leaf
MDA content and POD activity were the highest, with the increase of exogenous boron concentration, root
soluble sugar content,leaf soluble protein content, proline content,and leaf CAT activity increased, starch
content in roots and POD activity in leaves decreased, SOD and APX activities increased first and then
decreased ,and malondialdehyde content decreased first and then increased. High boron (6.2 mg/L) treat-
ment had higher root soluble sugar content,leaf soluble protein content,leaf proline content and CAT ac-
tivity. There were significant positive correlations between the concentration of exogenous boron and the
concentration of boron in grape leaves and roots(r=0.950 1,r=0.989 4) ,significant negative correlation
between exogenous boron concentration and starch content in root system(r=-0.978 2) , positive correla-
tion between exogenous boron concentration and soluble protein content in leaves(r=0.923 3) ,negative corre-
lation between exogenous boron concentration and POD activity in leaves(r=-0.849 6) ,while not signif-
icant. Appropriate amount of exogenous boron promoted the growth of grape seedlings,no boron(0 mg/L)
and high boron(6.2 mg/L) treatments affected the growth and resistance related physiological and bio-
chemical indexes of grape seedlings.
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Tab.1 The accumulation of biomass of the newborn organs and the shoot length of Red Globe grape treated with boron

fif it/ (g/BR) TR/ (g/kR) RS/ (em/BE)
\ Fresh weight/ ( g/plant) Dry weight/ ( g/plant) Shoot length/ (em/plant)
4k 3 .
Treatment . . A Bl 121d /5 i
H Root 2% Shoot M Leaf  4>#k Plant #2 Root =% Shoot M Leaf 4%k Plant Before )
After 121 d = Growth
treatment
B0 19. 34+ 6. 14+ 10. 78+ 36.26+ 4. 46+ 1.39+ 2.16% 8.01x 27.00+ 88.21x 61.2+
0.33¢ 0.11d 0.41d 0.28d 0.08¢ 0.04d 0.15d 0.09d 1.20a 1.67d 1.11¢
Bl 21.16=% 6.73+ 13. 60+ 41.49+ 5.23+ 1. 54+ 3.13+ 9.90+ 26.33+ 94.32+ 68. 0+
0.21b 0. 24c 0.37c 0.27c 0.03b 0.02¢ 0.09¢ 0. 04c 1.51a 1.39¢ 1.56b
B> 22.53+ 7.76% 15.45+ 45.74% 6.28+ 2.09+ 3.71=% 12. 08+ 26.30+ 99. 84+ 73.5+
0.34a 0.09a 0.26a 0.23a 0.11a 0.02a 0.12a 0.08a 1.42a 1.87a 1.21a
B3 22.24+ 7.43+ 14.29+ 43.96+ 6.05+ 1.93% 3.43+ 11. 41+ 26. 67+ 96.33+ 69. 7+
0.27a 0.13b 0.21b 0.20b 0.13a 0.07b 0.11b 0. 10b 1.37a 1.54b 1.48b

T [ 9 B0 J5 RS TR 2 B e s b B R) 22 55K 5% B K (n=3)

Note: Values followed by different letters in a column are significant among treatments at 5% level(n=3).
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Fig.1 The content of boron in Red Globe grape root and leaf in boron treatment
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Tab.2 Resistance physiological indexes of root and leaf of Red Globe grape in boron treatment

IR R s v AR TER &/ MR R AR SR T AR TR
4k 3 (mg/g) (mg/g) (mg/g) (peg/s) (nmol/g)
Treatment Soluble sugar Starch content Soluble protein Proline content Malondialdehyde
content in roots in roots content in leaves in leaves content in leaves
BO 3.67+0.03¢ 2.44+0.07a 354.08+6.50d 120.36x1. 62¢ 31.51+1.45a
B1 4.40+0. 08b 2.42+0.11a 458.75+9. 34¢ 124.27+1. 83b 21.94+0. 82d
B2 4.39+0.20b 2.33+0. 11ab 611.66+1.07b 135.30+0. 82a 23.77+0. 15¢
B3 5.05+0. 19a 2.09+0. 06b 665. 78+8. 48a 137.65+3.50a 27.11+0. 84b
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Tab.3 The activity of POD,SOD,CAT and APX of Red Globe grape leaves processed by boron
APX i POD i CAT 1
P SOD 1/ (U/g) 1 ri/ 0D 75 ¥/ C i Vit/A
. [ wmol/ (g + min) ] (U/mg) [ nmol/(mg * min) |
Treatment SOD activity . . .
. APX activity POD activity CAT activity
BO 214.56+7.05¢ 2.39+0.01b 36.66+0.95a 15.03+0. 69¢
B1 291.12+6. 52a 2.85+0.04a 23.66+0.49b 16. 69+0. 62b
B2 289.51+6.90a 2.08+0.01c 19.10+0. 10c 16.93+0. 34b
B3 224.18+2.06b 1.82+0.01d 13.25+0. 28d 23.73+0.8%a
Bt 5 A1 5 B v B2 1) T, POD 35 52 BRI i % M B K — 48

% Ll BO kb BRAS S B1 B2 (B3 Ak B U 2 ¥ %
ik, 5 KMH BO ML, 43 I BEAIR T 35. 5% .47. 9% .
63.9% ;5 POD i P (W A2 fb e $ A0 5, CAT 15 P 2
PR T A a3, LA BO 4b P4, B1 B2 B3 Ab
BB T, e T 11.0% .12, 6% \57. 9%
Vi W B B R 6. 2 mg/L X POD Hl CAT 1) 5%
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Tab.4 Critical value and correlation analysis of correlation coefficient between indicators

X7

Index

SR

Exogenous

A il
R
Boron

boron content in

concentration leaves

R
GR
Boron
content content in

in roots leaves

L RS e
HH

Soluble protein

ol R
Pt

" H POD
T

Proline

POD activity

content .
. in leaves
in leaves

A CAT
T 1

CAT activity

in leaves

R AT PR MR TE R

A L
&

Soluble sugar

content in

roots

&
Starch
content in

roots

SR BT i

Exogenous
boron
concentration
R A
Boron content
in leaves
R i
Boron content
in roots

nf H BT
S Psinia iy

Soluble protein

0.950 1° 1

0.989 4" 0.918 4

0.923 3 0.984 5"

content in leaves

I = R
ik

Proline content
in leaves

4 POD i P
POD activity

in leaves

MR CAT 3%
CAT activity

in leaves
TR
Soluble sugar
content in roots
R R E

o

Starch content

in roots

0.933 0 0.997 6™

-0.849 6 -0.899 2

0.921 3 0.784 9

0.8539 0.8256

-0.978 2" -0.8710

0.9115 1

0.904 8 0.992 6

-0.8757 -0.960 7"

0.964 7" 0.7955

0.907 7 0.893 0

-0.992 3" -0.854 2

-0.919 9 1

0.769 5 -0.810 6

0.839 3 -0.965 7"

-0.850 5 0.8150

0.907 8

-0.978 77

-0.873 2

1

T AH 9 R0 PUE a=0. 05 B, r=0. 950 0 4 3K

;a=0.01 I, r=0.990 0 W H B EKFE ™,

Note : The correlation coefficient critical value,when a=0.05,r=0.950 0 which is a significant level * ;When a=0.01,r=0.990 0,which is extremely significant " .
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